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Water Resources Improvement Project
Island End River

Chelsea, Massachusetts

DETAILED PROJECT REPORT

INTRODUCTION

This report is a detailed engineering and economic feasibility study of
channel improvements for small recreational craft at the Island End River,
Chelsea, Massachusetts. The Island End River is a tidal estuary approxi-
mately 3500 feet in length and averaging 500 feet in width. It forms a
portion of the boundary between the cities of Everett and Chelsea. As in-
dicated in Figure 1, the Project Area is located two miles north of downtown
Boston. The proposed channe! improvements would extend from the river's
mouth to a proposed marina which is to be located approximately 500 feet
upstream on the former Chelsea Naval Hospital site.

The Chelsea Naval Hospital served as a U. S. Navy installation since
the early 1800's. In 1974, the property was declared surplus and was
turned over to the General Services Administration for disposition. Since
then, a redevelopment master ptan has been prepared for the site and the
City of Chelsea has taken steps to acquire portions of the property. The
development of a marina and related facilities are key aspects of the redevelop-
ment master plan.

If these plans are to be fully realized, improvements to the navigation
channel in the Island End River are necessary. Previous studies by the
New England Division of the U. S. Army Corps of Engineers set forth the
preliminary findings and established the need for a more detailed study of
channel improvement options. This report summarizes the detailed analyses
of the feasible channel improvement alternatives.

in a letter dated Devember 11, 1978, the City of Chelsea concurred
with the findings of the Reconnaissance Report and recommended that the
Detailed Project Report be undertaken. The City of Everett concurred with
this recommendation in a letter dated December 15, 1978.




During the course of this study, ten preliminary alternative plans
setting forth various channel alignments and marina concepts were develaped
and evaluated. Four plans were seiected for more detailed study. Plan B,
which provides the maximum net benefits, has been designated as the
tentatively selected plan. It involves construction of a 100 foot wide, six
foot deep navigation channel in the Island End River. This channel would
extend 2500 feet upstream from the Mystic River.

STUDY AUTHORITY

This study was initiated by the New England Division of the U. S.
Army Corps of Engineers at the request of City of Chelsea officials. It was -
prepared under the provisions of Section 107 of the 1960 Rivers and Harbors
Act, P.L. 86-645, as amended.

SCOPE OF THE STUDY

The scope of this study includes performance of a Comprehensive
Water Resources Improvement Study and preparation of a Detailed Project
Report consisting of: . :

1.  Determining the navigational needs of the study area.
2. Developing alternative channel improvement plans.

3. Evaluating the economic, social and environmental impacts of the
alternative plans.

4. Recommending channel improvements that are economically feasible,
socially beneficial and environmentally acceptable.

Although this study is primarily oriented towards small craft, the needs
of commercial shipping in the existing deep water channel were also consider-
ed.

The geographical scope of this study is generally limited to the Island
End River upstream from its confluence with the Mystic River. In those
instances where project impacts extend beyond the study area, these impacts
are evaluated in general terms.

STUDY PARTICIPANTS

Consultations with federal, state and local government agencies formed
an integral component of the study process.



At the federal level, coordination involved the U. S. Environmental
Protection Agency, the U. S. Fish and Wildlife Service, the U. S, Coast
Guard and the National Marine Fisheries Service.

At the state government level, major participants included the Office of
Coastal Zone Management, the Division of Marine Fisheries, the Department

of Environmental Quality Engineering and the Metropolitan District Commis-
sion.

The City of Chelsea was consuited throughout the course of the study.
Those involved included the Mayor's office, the City Engineer, the Commun-
ity Development Director and the City's consultant for the Chelsea Naval
Hospital Redevelopment Project.

Appendix 3 contains a complete list of the government agencies con-
sulted during the course of the study and a summary of their views and
comments on the improvement plans.

STUDIES OF OTHERS

The impetus for the current project resulted from the decommissioning
of the Chelsea Naval Hospital in 1974. When the property was declared
surplus, several studies were undertaken to evaluate its conversion to
civilian use,

A 1974 study by Justin Gray & Associates, entitled A Recommended
Plan for the Reuse of the Naval Hospital - Chelsea, Massachusetts, proposed
construction of a marina on the Istand End River.

Develepment of a marina and dredging of a navigable channel were
evaluated further in the Development Master Plan and Feasibility Analysis -
Chelsea Naval Hospital by Anderson Nichols, Inc., et al. in addition to
housing and a waterfront park, it proposed that a portion of the Naval
Hospital property be used for industrial and commercial development. A
marina serving 250 boats and a site for related marine enterprises were the
primary focus of the industrial/commercial redevelopment area.

The 1978 Reconnaissance Report by the Corps of Engineers was the
first study to focus upon the proposed channet improvements,

THE REPORT AND THE STUDY PROCESS

The initial steps in the study process included a comprehensive inven-
tory of available information, performance of topographic and hydrographic.
surveys, and preparation of base plans. As indicated under Public Views,
extensive efforts were expended to contact public officials and interested
parties to provide information and to seek public input into the study
process. Based upon available information, baseline conditions were deter-
mined to formulate planning objectives and constraints. Preliminary
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improvement plans were developed and evaluated. These were presented to
local public officials and interested groups at a meeting on August 9, 1979.
Based on comments received, four alternative plans were selected for more
detailed study.

This Detailed Project Report consists of a Main Report and supporting
appendices. The body of the Main Report is structured in accordance with
the planning process followed during the course of the study. It is organ-
ized as follows: Problem |dentification, Formulation of Preliminary Plans,
Assessment and Evaluation of Detailed Plans, and Comparison of Detailed
Plans. '

The report has seven appendices: Appendix 1, Problem Identification,
supplements the material in the first two sections of this report. Appendix
2 addresses the formulation, assessment and evaluation of alternative plans.
Appendix 3 summarizes public views and responses. Appendix 4 contains
supporting engineering data and analyses. Appendix 5 reviews natural,
social and cultural resources. Appendix 6 contains background information
‘on benefit/cost studies. Appendix 7 evaluates the feasibility of alternative
plans for disposal of dredged material. Appendix 8 contains the project
environmental assessment.

PROBLEM IDENTIFICATION

This portion of the report sets forth the nature and scope of the
problems necessitating channel improvements, and establishes the planning
objectives and constraints which give direction to subsequent planning
tasks.

NATIONAL OBJECTIVES

Planning for channel improvements in the Island End River is based in
part on the national objectives of National Economic Development (NED) and
enhancement of Environmental Quality (EQ) as set forth in 1973 by the
National Water Resources Council in Principles and Standards for Planning
Water and Related Land Resources. The purpose of the Principles and
Standards is to promote the quality of life by planning for the attainment of
the following objectives:

NED Objectives -

To enhance national economic development by increasing the value
of the nation's output of goods and services and by improving national
economic efficiency.

EQ Objectives -
To enhance the quality of the environment by the management,
conservation, preservation, creation, restoration or improvement of

certain natural resources, cultural resources and ecological systems.
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EXISTING CONDITIONS

LOCATION

The Island End River is located approximately two miles north of down-
town Boston in the heart of the Boston Metropolitan area. The river forms
a portion of the boundary between the Cities of Chelsea and Everett, and
coincidentally Middlesex and Suffolk counties. The Island End River flows
into the Mystic River about one-half mile upstream of the confluence of the
Mystic and Chelsea Rivers, in Boston's Inner Harbor.

SOCIAL AND ECONOMIC CHARACTERISTICS OF THE STUDY AREA

Everett and Chelsea are small cities typical of older urban areas sur-
rounding the City of Boston. While the population of the Boston Metropoli-
tan area has increased in recent years, the populations of Everett and
Chelsea have declined.

Median educational levels are lower in Chelsea and Everett than the
average for the metropolitan area.

while the majority of workers in Chelsea and Everett are classified as
white collar, the percentage of white collar workers is lower than the region-
al average. The percent of workers in the blue collar occupations, such as
craftsmen, operatives and laborers, is forty-one percent in Chelsea, as
compared to twenty-eight percent for the Boston Metropolitan area.

The major industries in Chelsea and Everett are diverse and include
the manufacturing of metals, electrical machinery, stone, clay glass, paper,
rubber and plastics, as well as the wholesaling and distribution of fruit and
vegetable produce. These cities also serve as major storage and distribution
centers for wvarious petroleum products and natural gas.

In both Everett and Chelsea, land use is characterized by residential
areas in the central and northern parts of these cities with industrial
development to the south and along the waterfronts.

With the exception of the Chelsea Naval Hospital grounds, most of the
waterfront along the Chelsea, Mystic, Istand End and Malden Rivers is
devoted to industrial uses. Thus, the waterfront is generally inaccessible
for recreational purposes. Land use along the shoreline of the Island End
River is characterized by the intensively developed industrial area on the
Everett side and by the relatively underdeveloped grounds of the former
Naval Hospital on the Chelsea side. This underdeveloped land provides an
opportunity for a much needed waterfront recreation area.

On the western shoreline at the mouth of the Island End River, an
Exxon Corporation terminal fronts on both the Mystic River and Island End
River. Berths for oil tankers are located along the Mystic River while .
berths for smalter barges extend about 350 feet north along the Island End
River waterfront. Petroleum products including gasoline, fuef oil, and
asphalt are transferred by pipeline to and from bulk storage facilities
nearby.



North of the Exxon Corporation terminal are the Marquette Cement
Company and the Coldwater Seafood Corporation. These companies maintain
berthing facilities on the Island End River that are used on a reguilar basis
by barges and freighters.

North of the Coldwater Seafoocd Corporation abandoned wharves extend
an additional 600 feet along the shoreline where land uses abutting the
river consist of small industries that are not served by shipping. At the
northern end of the river on the Everett shoreline, the river borders a
parking lot behind a produce warehouse. A rail spur is situated on an
easemeant along the wharves near the shore.

North of the r-ivér', land uses consist primarily of industrial buildings
and warehouses. A bank and a large Polaroid manufacturing plant are
located immediately adjacent to the northern end of the river.

The easterly shore of the Island End River borders the Chelsea Naval
Hospital site. This site, which is under the jurisdiction of the General
Services Administration, contains sixty-eight vacant structures, including
the main hospital building, living quarters and supporting facilities.

NATURAL RESOURCES AND ENVIRONMENTAL SETTING

At one time the Island End River drained an extensive salt marsh
which occupied presently developed areas of Everett and Chelsea. The
river formerly followed a course which curved to the west from its present
terminus and then in a semicircle back to the east to a location on the
Naval Hospital site. Over the years, the marsh was filled to provide land
for urban development, reducing the river to its present size. Most of the
reclaimed tand to the northwest of the river is relatively flat and lies at an
elevation of fifteen to twenty feet above MLW.

To the east of the Island End River, the Naval Hospital site, occupies
a glacial drumlin rising about one hundred twenty feet above MLW.

Subsurface conditions in the Island End River are variable east to
west. Glacial till is found closer to-the surface on the easterly side of the
river.

The climate of the project site is affected by its proximity to the
Atlantic Ocean. Average temperatures range from a low of twenty-eight
degrees Farenheit in January to a high of seventy-one degrees Farenheit in
July. The prevailing wind direction is northwest in winter months and
southwest in summer months. Occasionally, hurricanes and other severe
storms effect the site.

Mean tidal range in the Island End River Is 9.5 feet with a spring
range of approximately 11.0 feet. Storm water levels of up to three feet
above mean high water (MHW) are likely to occur during storms.

Low tides of 2.0 feet below MLW occur regularly with the average
yvearly lowest tide of 3.0 below MLW.



Currents in the Island End River and the Mystic River are relatively
gentle, attaining a maximum velocity of about 1.5 knots.

Due to short fetch length, wind driven wave heights are generally
fimited to less than two feet on the Mystic River and substantially less on
the more sheltered Island End River. The most common wave action results
from the wakes of passing vessels.

The iIsland End River is a tidal estuary approximately 3,000 feet long
and about 400-500 feet wide at MHW, but narrowing to about 100 feet at the

northern end of the river where two large corrugated steel arch culverts
outfall.

A twenty-four foot deep (at MLW) channel varying from 100-250 feet in
width extends from the Mystic River along the Everett shoreline for a
distance of 1400 feet. it accommodates the barges and freighters serving
the industries on the Everett shoreline.

To the east and north of the channel, the river bottom forms an
exposed mud flat at low tide. To the north, the mud flat averages 400 feet
in width and is divided by a meandering stream about twenty to thirty feet
in width and two feet deep at MLW. To the east of the channel, the bottom
rises gently for about two hundred feet across the river to a steep bank on
the Chelsea shoreline.

South of the Coldwater Seafood facility, the shoreline of the river
generally consists of wharves and bulkheads adjacent to the industrial
enterptrises. North of Coldwater Seafood the shoreline consists of deteriorated
cargo wharves, timber retaining walls and banks of fill composed of rocks
and rubble such as broken concrete and bricks.

The largely underdeveloped eastern shoreline barders the Naval Hospital
site. It generally consists of a steep bank extending from a mud flat up to
a level grassy area at an elevation of fifteen to twenty feet above MLW.

This bank is retained by a seawall along the first several hundred feet of
the shoretine near the river mouth. North of the seawall the unprotected
steep bank extends for a distance of 500 feet. It is eroding and localized
areas are being undercut between the high water line and the top of the

bank.

Upstream from the steep bank there is a one hundred foot wide salt
marsh at an elevation just above high water level.

Because the Istand End River is polluted, the species found there tend
to be pollution tolerant. Near its mouth at the Mystic River, where tidal
flows provide a cleansing effect, a greater diversity of species is found.

Clamworms, which are poliution tolerant, were found in the intertidal
zone throughout the river; however, they were found in higher concentra-
tions in the upper part of the river. In the intertidal zone toward the
mouth of the river, less pollution tolerant organsims, such as softshell
clams, blue mussels and barnicies were found.



PRESENT NAVIGATION

Three industrial firms now use the island End River. The Exxon Cor-
poration presently berths one hundred fifty vessels per year on the lsland
End River. The largest of these vessels is a barge with a capacity of
100,000 barrels and a draft of twenty-two feet. Exxon Corporation officials
anticipate that barges having capacities of up to 150,000 barrels with drafts
of thirty feet could be used in the future.

The Marquette Cement Corporation presently uses a barge approximate-
ly three hundred feet in length with a twenty-two foot draft. Marquette
receives two or three shipments per month.

Coldwater Seafood Corporation has an average of one refrigerated

freighter docking per week. The largest ship is about 370 feet in length
with a draft of twenty-two feet.

Due to the narrowness of the existing channel, all of the ships using
the Island End River are assisted by tugs.

At the present time, recreational boating on the Island End River is
minimal.

CULTURAL RESOURCES

The Chelsea Naval Hospital property constitutes a significant cultural
resource as. signified by its nomination to the National Register of Historic
Places.

The original main hospital building was completed in 1835 at the base
of the hill facing the Mystic River. In 1836, land was turned over to the
Bureau of Ordinance and two buildings were constructed as powder maga-
zines on the western side of the property near the Island End River.
Behind these two buildings, a pier was constructed in the Island End
River. It is believed that the U.S.5. Constitution was among the ships
that were stocked from these magazines; hence, they have come to be called
the Constitution Magazine.

GOVERNMENT AGENCY PLANS AND PROGRAMS
The proposed navigation improvements to the Island End River are one
aspect of a comprehensive plan for redevelopment of the Cheisea Naval

Hospital property.

The Master Pian for redevelopment of the hospital property estimates
that $13 million of public funds will be committed along with $67 million of

private investment. The City of Chelsea has applied to the Economic Develop-

ment Administration of the U.5. Department of Commerce and to the U.S.
Department of Housing and Urban Deveiopment for major funding grants.
Using the Tunding provided by EDA and HUD grants, the City plans to
acquire land, demolish buildings and improve roadways and utilities.

T g i Y N g, et beonL;



Construction of a twenty-six acre park along shores of the Mystic and

Island End Rivers will be undertaken by the Metropolitan District Commis-
sion.

At the proposed marina site, the City plans to dredge the marina
basin, make some repairs to buildings and provide the required bulkheads,
rip-rap, piers, and floats. Private developers will be responsible for site
grading, landscaping and restoration of the Constitution Magazine buildings.
These buildings will be renovated for use by marina-related enterprises in
accordance with historic architectural guidelines. The City will transfer the

marina to the developer on a long term lease providing that berthing space be
made available on an equitable basis.

A boat launching ramp and marine service facility will be available to the
general public.

CONDITIONS IF NO FEDERAL ACTION [S TAKEN

Without the proposed project, development of a small boat marina on the
Naval Hospital grounds is not likely. The cost of dredging a marina basin
and an access channel without federal assistance would probably be economic-
ally prohibitive to the City of Chelsea.

Pians for redevelopment of the Chelsea Naval Hospital would be adverse-
ly affected if improvements to the Island End River are not implemented.
These plans call for a substantial townhouse development oriented toward the
marina. Without the improvements to the Island End River and the construction
of the marina with its related facilities, the marketability of the housing
would be adversely affected. The Constitution Magazine building would
probably not be restored since there would be limited incentive for private
investment.

Development of the MDC park will occur as planned if the federal im-
provements to the river do not take place. However, the potentially syner-
gistic effects arising from the proximity of public open space and recreational
boating would not occcur.

Without the proposed project, conditions in the Island End River can be

" expected to remain essentially as they are today. |t is possible that the

commercial channel on the Everett side may be widened or deepened. It is
unlikely that it will be extended further north as the industries already
established upstream of Coldwater Seafood Corporation have no need for
water access.

Water quality in the river can be expected to improve gradually in the
future as measures to clean up the Mystic River and Boston Harbor are
implemented. Species such as clams and mussels might slowly re-establish
themselves in upstream portions of the fsland End River, although the river
would remain closed for shellfishing for the foreseeable future.



SR A AR L e T e

Without the proposed channel improvements a limited amount of recrea-
tional boating might be expected in the future. The boats could be moored
offshore and allowed to ground at low tides. Use of the boats would cbvious-
ly be restricted by tidal fluctuation.

PROBLEMS, NEEDS AND OPPORTUNITIES

fdentifed through consultation with government agencies and local
businesses, were a number of concerns and issues which had to be address-

ed during the course of this study. The following is a summary of the
issues raised:

THE PROBLEM OF A LIMITED TAX BASE AND EMPLOYMENT
OPPORTUNITIES

The City of Chelsea is relatively poor and geographically small. The
tax base still suffers from the effects of a devastating fire in 1973 that
destroyed forty-five acres of industrial and residential property. The tax
base could be greatly expanded by private redevelopment of the presently
tax exempt Naval Hospital site. The marina is considered an important part
of the redevelopment effort. It will generate tax revenue, enhance the
marketability of the housing, and encourage development of marina-related
enterprises such as; restaurants, nautical supply stores and boat sales and
repairs. The federal project is considered vital to the successful develop-
ment of the marina.

THE PROBLEM OF LIMITED RECREATIONAL FACILITEIS AND WATERFRONT
ACCESS

The City of Chelsea has only twenty-five acres of recreation space.
In addition to the shortage of open space and recreational facilities, Chelsea
residents have virtually no public access to their waterfront despite the
fact that the City is fronted on three sides by water. Extensive develop-
ment of the shoreline for industrial purposes limits accessibility.

THE PROBLEM OF INADEQUATE BOAT MOORING SPACE, REPAIR AND
STORAGE FACILITIES IN BOSTON HARBOR

The Greater Boston area suffers from a shortage of recreational boat
slips due to the great demand for boating and the limited supply of suitable
marina facilities. According to the master plan for the Chelsea Naval Hospi-
tal Redevelopment, there aiso exists a shortage of boat repair and storage
facilities within the Boston Harbor area. Although there are several
marinas in the harbor, shore facilities are apparently not as readily avail-
able as in suburban locations where waterfront land is more available for
recreational use.
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PROBLEMS OF NAVIGATION

Because of the shallow depths in the upper reaches of the lIsland End
River, any proposed channel improvements must provide sufficient space so
that all maneuvering can be accomplished within the channel limits. Since
many operators of small craft have limited operating and navigational exper-
ience relatively straight channel alignments are desirable.

THE PROBLEM OF CONFLICTS WITH EXISTING SHIPPING

Present commercial shipping activities are expected to continue in the
island End River for the foreseeable future. Due to the restricted dimen-
sions of the existing channel and the timited maneuverability of large ves-
sels under tow, conflicts between existing shipping and future recreational
beoating may develop. This potential problem wouid be most noticeable if
recreational craft were required to use the existing channel.

THE PROBLEM OF SECURITY AT THE EXXON TERMINAL

in general, representatives of the industries on the westerly shore of
the Island End River felt that small craft in the river would cause little
interference with operations. Although some concern was expressed about
accidents if small boats are to use the existing channel, they believed this
problem would be alleviated if boaters abide by boating safety regulations.

Representatives of Exxon were more concerned with the potential for
an accident with wvolatile chemicals, such as gasoline or naptha, handled at
their terminal. Preference was expressed for a recreational channel location
well removed from their terminal.

THE PROBLEM OF POOR WATER QUALITY

At present, water quality in the Island End River is poor. Bottom
sediments in the river are polluted with heavy metals and petroleum resi-
dues, runoff from urban-areas, leachates from salid waste buried near the
shoreline and possible discharges from wvessels and industrial activities on
the Everett side of the river.

The proposed project may impact water quality in several ways. In
the short term, dredging will result in deterioration of water quality.
Long-term impacts of the project will be due to pollution produced by the
recreational boats.

PROBLEMS WITH DISPOSAL OF DREDGED MATERIAL

Ocean disposal of dredged material is controlied by federal regulations.
Because the sediment has passed minimum federal bio-assay standards for
toxity to marine organisms, ocean disposal will be permitted. However, ad-
verse impacts on water quality and marine organisms will be associated with
the discharge of any type of sediment into the ocean.

Disposal for landfill at the site of the proposed Massport Container
Facility at the former Naval Base in South Boston also appears to be economic-
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ally and environmentally feasible if coordination of project schedules can be
achieved and if the material from the Island End River proves to be similar
in nature to the other materials slated for disposal there. Land disposal
appears feasible, however, it is less environmentally desirable and more
costly than the methods mentioned above. Under state regulations, land
disposal of dredge material must take place on sites approved by the local
board of health. It must be confined by dikes or bulkheads and provided
with facilities to control effluents. Because of the presence of pollutants,
the Massachusetts Department of Environmental Quality Engineering felt that
land disposal of the dredged material from the Island End River could be a
problem. In addition to its toxic properties, the sediment has poor structur-
al properties. Therefore, the dredged material would not be usable as
structural fill material beneath buildings or structures. Due to the large
volume of dredged materials, a disposal site must be found near the shore-
line to avoid adverse impacts associated with its transport.

PROBLEMS WITH ALTERATION OF THE INTERTIDAL ZONES

The National Marine Fisheries service and the Massachusetts Division of
Marine Fisheries expressed concern over the preservation of the intertidal
zone. Because the extent of intertidal zone habitat is limited in the inner
harbor, efforts should be expended to preserve remaining areas.

PLANNING CONSTRAINTS

MINIMIZE CONFLICTS WITH INDUSTRIAL SHIPPING

Conflicts between commercial shipping and small recreational craft
should be minimized both to avoid delays and to reduce potential safety
problems. Some interference and delays are likely, especially at tow tide,
if the existing commercial channel is used by small boats. The safety
probliems associated with the maneuvering of tug assisted barges and freight-
ers in a confined channel are of greater concern.

The potential .also exists for conflicts in the short term between exist-
ing commercial shipping and dredging operations. This will be minimized by
specifying methods, procedures and scheduling of construction activities.

DISCOURAGE RECREATIONAL BOATING IN THE VICINITY OF THE EXXON
TERMINAL

Due to the possibility of an accident involving the volatile chemicals at
the Exxon Corporation, the proposed recreational channel should be located
at a reasonable distance from the existing commercial channel at the Exxon
facilities. Construction of a channel immediately adjacent to the Exxon
Terminal could result in sparks or open flames occuring from dredging
operations (short term) or from the operation of recreational small craft
(long term). The 1973 Uniform Fire Code of the International Conference of
Building Officials and the Western Fire Chiefs Association requires that
smoking and open flames be prohibited within 50 feet of fueling operations.
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MINIMIZE THE AMOUNT OF DREDGING

The total volume of dredge material should be carefully controlled to

" minimize economic costs, reduce adverse effects on marine life and minimize
alteration of the intertidal zone. Secondary adverse impacts will also be
associated with the disposal of dredged materials.

AVOID ENCROACHMENT ON THE MDC PROPERTY

The MDC has proposed development of a twenty-six acre park along
the edges of the Mystic and Island End Rivers. Since locating the marina .
within the proposed park would directly conflict with current park plans,
the marina facility must be located upstream on the Island End River.

AVOID ALTERATION OF THE EVERETT SHORELINE

The entire Everett shoreline is highly developed and is protected by
timber bulkheads or riprap. Any changes to the Everett shoreline would
likely require acquisition of property and would probably meet opposition
from Everelt property owners.

The criteria for locating channel alternatives are discussed in
Appendix 4. No marina facilities should be located on the Everett shore as
there is insufficient land available for suitable support facilities.

PLANNING OBJECTIVES

Planning objectives are based on consideration of the national object-
ives of Economic Development (NED) and Environmental Quality (EQ), and
the specific problems and needs of the Project Area. The planning object-
ives are used in the development and the evaluation of alternative plans.

In cases where the planning objectives represent conflicting goals, the final
plan will incorporate tradeoffs among different objectives.

COORDINATE WITH PLANS FOR THE REDEVELOPMENT OF THE CHELSEA
NAVAL HOSPITAL SITE

Encourage the full scale development of the Chelsea Naval Hospital site
in conformance with the Master Plan in order to alleviate the problems of a
limited tax base and restricted employment opportunities. This can be
accomplished by constructing the recommended marina facilities on the
Island End River.

COORDINATE WITH THE PROPOSED MDC PARK
Improve the problems of limited recreational facilities and restricted
waterfront access for Chelsea residents by encouraging development of the

proposed MDC park. The channel improvement plans should be compatible
with the concept of a waterfront park.
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COORDINATE WITH THE PROPOSED MARINA FACILITIES

Help alleviate the problem of inadequate boat mooring space, repair,
and storage facilities by encouraging development of the proposed marina
facilities. The channel improvement plans must address the proposed loca-
tion of the marina and boat launching ramp and the effects of shoreline
protection on proposed adjacent land uses.

To date, detailed marina plans have not been developed by the City of
Cheslea. Therefore, the channe! locations developed in this study may
place restrictions on the location and configuration of the subsequent marina
development. :

PROVIDE FOR SAFETY AND MANEUVERABILITY IN THE PROPOSED
CHANNEL

Provide adequate channel width and depth for the types of boats
expected to utilize the channel. Due to the anticipated inexperience of
many boat operators in the Island End River, a relatively straight channel
alignment should be provided to simplify navigation.

FORMULATION OF PRELIMINARY PLANS

A number of preliminary plans were developed based on the planning
objectives identified in the previous section. These plans were then screened
to determine those most acceptable for further detailed study.

MANAGEMENT MEASURES

In addition to the development of structural solutions to effect naviga-
tional improvements, management measures were investigated to determine if
the project objectives could be achieved by other means at lower costs.
The proposed project consists of dredging a channel in the Isiand End
River to serve a planned marina approximately 2000 feet upstream from the
mouth of the river. Because of the constraints placed on the project, there
are no feasible means to accomplish this project goal by implementation of
management measures only.

Location of the marina further downstream on the Island End River or
on the Mystic River is precluded by the intended use of the shoreline as a
park. The City of Chelsea would like the marina to be operated by private
industry on a long term lease to generate revenue for the City. It is
against MDC policy to locate such private facilities within their parks. The
marina is also intended to stimuiate other tax revenue producing private
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development on shore, such as restaurants or marina related industries,
which would take land intended for park purposes. Therefore, location of
a marina and related shore facilities within the limits of a publicly owned
MDC park is incompatible with its intended function and with the manage-
ment policies of the MDC. Ewven if the problem of disruption of the MDC
Park could be alleviated, the suitability of the Mystic River shore as a site
for a marina would be limited.

It is anticipated that no structures will be allowed to extend beyond
the pier bulkhead line on the Mystic River. Because this line is close to
the shore of the Mystic River, the size of any marina facilities will be
limited.

PLAN FORMULATION RATIONALE

PROJECTED RECREATION FLEET

The first step in the formulation of alternative plans was to make pro-
jections of the number, type and size of boals expected to use the Island
End River. The projected fleet characteristics are needed to establish the
size and layout of the marina, the need for turning basins, and the dimen-
sions of the access channels.

The projected recreational fleet characteristics were based upon a
detailed survey of four marinas considered to be representative of condi-
tions at the Island End River. Additional observations were made at marinas
in the Boston Area. The observed fleet dimensional characteristics were
categorized separately for sail and motor craft. The proportion of sailboats
in the projected fleet was increased over that observed due to anticipated
long term changes in the awvailability and cost of petroleum based fuels.

Due to the demand for marina facilities in the Boston Area the size of the
projected fleet was determined by the capacity of marina facilities which
could be economically provided in the Island End River.

The majority of the projected fleet is expected to be small power boats
of less than 30 feet. Only 2% of the craft are expected to be longer than
40 feet. Appendix 6 contains the results of the marina survey and the
characteristics of the projected fleet.

MARINA PLANS

In the Master Plan for the Naval Hospital, a 250 boat marina was laid
out in concept only. The Master Plan showed the use of the Constitution
Magazine Buildings for marina-related commercial enterprises. The existing
stone pier behind these buildings was incorporated into the dock facilities.
The Reconnaissance Report contained no assumptions about berthing
configurations.

During this study, it became necessary to develop marina concepts in
more detail to locate the channel and to establish silip capacity.
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Two alternative marina plans were developed and are illustrated in
Appendix 2, Figures 2-1 and 2-2. Marina 1 is based on the concept shown
in the Master Plan. A boat launching ramp is located at the far upstream
end of the marina, while docks extend 550 feet downstream and 700 feet
upstream from the upgraded existing pier. Marina 1 does not include a
turning basin.

Marina 2, shown in Appendix 2, Figure 2-2, is based on locating the
marina facilities further upstream on a two acre nonrectangular turning
basin.

CHANNEL DIMENSIONS

This study has found that the channel dimensions of 100 feet wide and
6 feet deep as set forth in the Reconnaissance Report, are warranted and
will provided an adequate width and depth for the types of craft expected
to use the river. The width of 100 feet was found to be warranted based
on the the presence of commercial shipping in the lower part of the river
and the lack of a turning basin next to the marina. Analysis of alternative
channel widths and depths is presented in Appendix 6.

CHANNEL LOCATIONS

Ailternative channel locations were developed in consideration of the
planning objectives and constraints outlined in the previcus section. In
general, the channel locations may be described in relation to the commer-
cial channel and the Chelsea shoreline. The alternatives that were develop~
ed generally consisted of a) -using the existing commercial channel, b)
widening the existing channel, or c) creating an entirely separate smafl
boat channel.

PLANS OF OTHERS

The project which wiil have the greatest influence on the Proposed
Water Resources Improvement Project will be the proposed redevelopment of
the Chelsea Naval Hospital property by the City of Chelsea. The Island
End River project should be considered as an integral part of those plans.
Development of the marina and alternative channel alignments have been
based on careful coordination with City and MDC plans.

ANALYSIS OF PLANS CONSIDERED IN PRELIMINARY PLANNING

DESCRIPTION OF PLANS

Initial planning efforts are documented in the November 1978 Reconnai-
ssance Report. The project consists of a 2 acre turning basin approximately
300 feet square located at a point 2000 feet upstream from the Mystic River.
An access channel 100 feet wide by 6 feet deep is recommended on an
alignment generally following the center of the river.
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During the early stages of this project, ten alternatives were develop-
ed and analyzed. They involved different marina and turning basin options
as well as various channel atignment alternatives. They are described as
follows:

ALTERNATIVE A-1 This alternative incorporates channel alignment A
with marina 1. The existing commercial channel is extended approximately
250 feet to the marina and runs approximately 1200 feet adjacent to the
marina 1. The western edge of the channe! bottom is located 100 feet from
Everett shore high water line.

ALTERNATIVE B-1 - This alternative incorporates channel alignment B
with marina 1. This plan involves widening the existing channel for 1000
feet and then extending it 250 feet to marina 1, thus providing an adjacent
small boat channel. The existing channel was considered to be 200 feet in
width at the Mystic River near the end of the Exxon Terminal; then tapet-
ing to 120 feet at the end of the Coldwater Seafood docks.

ALTERNATIVE C-1 - This alternative incorporates channel alignment C
with marina 1. This alignment represents the closest that the channel can
be located to the Cheisea shoreline without requiring extensive shoreline
protection.

ALTERNATIVE D-1 - This alternative incorporates channel alignment D
with and marina 1. The channel is located as close to the Chelsea shoreline
as possible at the lower part of the river using revetment at a 3:1 slope
and maintains the top of the bank. The channel! bottom is aligned along
- the pierhead/buikhead line at the mouth of the river.

ALTERNATIVE A-2 - This alternative incorporates channel alignment A
with marina 2.

ALTERNATIVE B-2 - This alternative incorporates channel alignment B
with marina 2.

ALTERNATIVE C-2 This alternative incorporates channel alignment C
withh marina 2.

ALTERNATIVE D-2 This alternative incorporates channel alignment D
with marina 2.

ALTERNATIVE E Under this alternative the channel is located approxi-
mately in the center of the river. It represents the closest that a channel
can be located to the Chelsea shoreline without requiring any revetment.

ALTERNATIVE F - The channel is generally situated in the same

location as under Alternative D. Shore protection is provided by a bulk-
head rather than a revetment.

COMPARATIVE ASSESSMENT AND EVALUATION OF PLANS

An evaluation of the marina alternatives indicated that marina "1" was
preferable to marina “2" for a number of reasons. In general, a turning
basin requires an excessive amount of area within the tidal basin.
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Therefore, the cost of development for marina "2" will be higher,
because more extensive shoreline protection and a larger amount of dredg-
ing (for the marina basin) will be needed. Assuming an upper limit on the
per slip development cost of $4,000, and further, assuming that no pier
construction would occur along the Everett shoreline, the reasonable berth-
ing capacity of marina "2" is 180 boats.

Marina "1" provides a lower development cost per slip and accomodates
about 250 boats. Although a turning basin is not provided with marina "1":
most boats expected to use the marina will be power boats less
than 40 feet in length. Because they are maneuverable a turning basin is
not considered a necessity. Elimination of the turning basin proposed in
the Reconnaissance Report will improve the development advantages of the
marina "1", reducing the amount of dredged material and reducing overall
project costs.

Comparison of the channel location alternatives indicates that there is,
in general, a tradeoff between project cost and boating convenience and
safety. Because alternatives A-1 and A-2 utilize the existing shipping chan-
nei, they require the least amount of dredging and have the lowest overall
cost. However, they have the highest potential for accidents and delays
because recreational boats will be in close proximity to large commercial
ships.

The costs of the alternatives generally increase as the channel align-
ments are located closer to the Chelsea shoreline because greater amounts of
dredging and shoreline protection are required. Although the channel
alignments-closer to the Chelsea shoreline increase boating safety, they
have the disadvantages of creating a larger spoil disposal problem, interfer-
ing with marine life in the intertidal zone, and being more costly.

Alternatives B-1 and B-2 create a 100 foot wide smaii craft channel
abutting the commercial channel. While alternatives C-1, C-2 and E provide
for a separate channel, the river will be dredged to provide a six foot
minimum depth between the commercial and recreational channels. In
contrast, alternatives D-1, D-2 and F would leave portions of the river
bottom above the 6 foot depth (or even above MLW) between the small boat
channel and the commercial channel. These shoais would be covered during
intermediate and high tide conditions presenting a hazard to smalil craft.

CONCLUSIONS

Based upon evaluation of the degree to which each alternative attained
the planning objectives and conformed to the planning constraints previous-
ly established, alternatives A-1, B-1, C-1 and D1 were selected for further
detailed study. For simplicity, these preliminary alternatives were
redesignated as Plans A, B, C and D respectively. These plans are evaluated
in detail in the following sections of this report. '

18



ASSESSMENT AND EVALUATION OF DETAILED PLANS

This section contains an analysis of the four improvement alternatives
selected for detailed study. Evaluation of the alternatives is based on their
attainment of the project planning objectives. Although the marina is not a
part of the Federal project, its impact has been incorporated.

GENERAL ASSESSMENT AND EVALUATION OF IMPACTS

The general impacts of the Proposed Project which are common to all
four alternatives are evaluated below.  Impacts which are unique to each
alternative are assesed and evaluated in subsequent sections of this report.

IMPACT ASSESSMENT :

DREDGING IMPACTS - Dredging operations cause both short term and

long term impacts including temporary air, noise and water pollution. The
most serious impact is the effects of increased turbidity on shellfish and
finfish. For these reasons dredging of the Island End River will be scheduled
to take place in the fall, and thereby avoid adverse effects on the anadromous
alewides in the Mystic River.

Long term impacts of dredging include removal of existing benthic
organisms from the river bottom, removal or alteration of marine habits in
the intertidal zone or eisewhere on the river bottom, and alteration of tidal
currents.

The predominant marine species expected to be displaced by dredging
of the Istand End River is the clamworm. It is also expected that dredging
will result in the removal of some soft shell clams in the lower reaches of
the river. Any long term impacts on these species will be mitigated by
natural repopulation of much of the area disturbed by dredging.

All four alternatives will affect the intertidal zone of the river, i.e.,
the portion of the river bottom between the low and high water lines.
Impacts on the intertidal zone increase from Plan A (minimum) to Plan D
(maximum). Construction of marina facilities by the City would require
additional dredging and removal or alteration of the intertidal zone. How-
ever, the impacts are not direct impacts of the Federal Project.

The intertidal zone is eliminated when sections of the river bottom are
dredged to a depth betow MLW. It will be altered when dredging results in
steepening existing bottom slopes between MLW and MHW. The area is a
valuable source of organisms at the lower end of the food chain and also a
potential habitat for shellfish. Although the intertidal area of the Istand
End River is currently polluted, shellfish could conceivably be harvested if
long term improvements in water quality occur.
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The amount of dredging required ranges from 51,800 cubic yards for
Plan A to 111,000 cubic yards for Plan D. Construction of the marina basin
will require removal of an additional 65,000 cubic yards of material by the
developers.

SHORELINE IMPACTS None of the four alternative plans will impact
the Everett shoreline. Minimizing involvement with this shoreline is one of
the project plannmg constraints. In Plans C and D, some shoreline protec-
tion such as a riprap revetment will be required along the Chelsea side of
the river to facilitiate construction of the channel.

The marina basin, common to. all four alternatives, will require the
construction of approximately 1,250 feet of revetment along the Chelsea
shoreline.

IMPACTS ON NAVIGATION - At present, recreational boating in the
river is limited to an occasional transient craft at intermediate and high tide
leveis. Apparently no boats are permanently moored in the river. Develop-
ment of a 250 boat marina and a boat launching ramp will result in extensive
recreational use of the river. Plan A, which requires joint use of the
existing channe! by recreational craft and large ships, will cause some
disruption to navigation.

Plans B through D have less significant negative |mpacts on existing
shipping in the river.

SOCIAL AND COMMUNITY IMPACTS - The proposed Project will have a
beneficial impact on the City of Chelsea's plans for redevelopment of the
Chelsea Naval Hospital property. Full scale redevelopment of the Naval
Hospital will in turn enhance the ability of the City to provide better commun-
ity services through added revenues by increasing the limited tax base of
the City. The project will also have the beneficial effect of increasing
recreational opportunities for the residents of Chelsea and nearby communi-
ties.

ECONOMIC IMPACTS - Economic impacts of the proposed project have
been evaluated by determining the estimated costs and benefits. The cost
estimates are based upon.consideration of numerous factors including the
following:

the quantities of dredge material

mobilization and demobilization

equipment costs and wage rates

antlc:pated dredging rates in cubic yards per hour
engineering

supervision

administration and

contingencies

Equivalent annual costs have been calculated for the purpose of the -
benefit/cost analysis. These costs have been determined using the antici-
pated 1980 rate of 7-1/8 percent.

Benefits of the proposed project have been calculated on the assump-
tion that a marina for 100 boats wiil be completed by 1982 and will be
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gradually expanded to a maximum of 250 boats by 1992. Calculation of
project benefits is based on a procedure using the estimated annual return
on the owner's investment in his boat, a measure of his "willingness to pay"
for recreational facilities. The method of projecting the boat fleet and
detailed benefit/cost calculations are contained in Appendix 6.

MITIGATION REQUIREMENTS

Mitigation measures would include steps to control the temporary noise,
air and water pollution due to dredging equipment. Dredging would be
scheduled to take place during the fall months so as to avoid suspension of
water poliutants during the spring alewife run in the Mystic River.

IMPLEMENTATION RESPONSIBILITIES

COST ALLOCATION - Onehundred percent of the cost of the project is
allocated to the recreational channel. There are no other components in the
Federal Project.

COST APPORTIONMENT - The Federal government is responsible for
50 percent of the initial cost of the Federal project and for 100% of the local
responsibilities. Federal and local costs vary for each of the alternatives.

FEDERAL RESPONSIBILITIES - The Federal Project consists of dredg-
ing the access channel only. The Federal Project does not include any
marina facilities, shoreline protection, or site work at any land disposal
areas,

NON-FEDERAL RESPONSIBILITIES - The specific local requirements as
contained in the Rivers and Harbors Act are as follows:

(1) Provide a cash contribution toward construction costs, delermined
in accordance with existing policies for regularly authorized projects, in
view of recreational benefits, land enhancement benefits or similar type
special and local benefits expected to accrue.

(2) Provide, maintain and operate without cost to the United States,
an adequate public landing with provisions for the sale of motor fuel,
lubricants and potable water, open and available to the use of all on equal
terms.

(3) Provide without cost to the United States all necessary lands,
easements and rights-of-way required for construction and subsequent
maintenance of the project inciuding suitable dredged material disposal areas
with necessary retaining dikes, bulkheads and embankments,

(4) Hold and save the United States free from damages that may
result from construction and maintenance of the project.

(5) Accomplish without cost to the United States alterations and re-

locations as required in sewer, water supply, drainage and other utility
facilities.
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(6) Provide and maintain berths, floats, piers, and similar marina and
mooring facilities, as needed for transient and local vessels, as well as
necessary trailer facilities, access roads, parking areas and other needed
public use shore facilities, open and availabie to all on equal terms. Only
minimum, base facilities and services are required as part of the project.
The actual scope or extent of facilities and services provided over and
above the required minimum is a matter of iocal decision. The manner of
financing such facilities and services is a local responsibility.

(7) Assume full responsibility for all project costs in excess of the
Federal cost limitation of $2,000,000 under the 107 program.

(8) Establish regulations prohibiting the discharge of untreated sew-
age, garbage, and other pollutants inte the waters of the harbor.

it should be noted here that although item number (6) above requires
that local governments need provide only the basic, minimum facilities, the
benefits estimated for this project are dependent on the extent of the
mooring facilities provided by the City. This study has assumed that the
City of Chelsea will provide marina facilities with a maximum capacity of 250
boats as stated in the Chelsea Naval Hospital Redevelopment Master Plan.

This study has found that although it will prove cestly, construction
of a 250 boat marina in the Island End River is feasible. The estimated
cost for construction of the marina, exclusive of floats, piers, utilities and
share facilities is about $800,000, or over $3200 per berth. Because reven-
ues from leasing of berth space will probably not cover the City's initial
cost, construction of the marina must be considered as a public investment.

The following sections of this report consist of an assessment and
evaluation of impacts which are specific to the individual alternative plans.

PLAN A
PLAN DESCRIPTION

Near the river's mouth, Plan A would involve joint use of the existing
channel by recreational and commercial craft. The small craft channel
would be dredged 1300 feet beyond the upstream end of the existing commer-
cial channel. The upstream channel would be 100 feet wide by 6 feet deep
at mean low water. It would be located roughly 80 to 100 feet from, and
parallel to, the Everett shoreline. Plans A, B, C and D are all based on
the assumption that a marina and boat launching ramp will be constructed
with the approximate configuration shown in Figure 2-1,

The area to be dredged for the channel generally follows the MLW
stream bed. The present elevation of the river bottom in the area of the
proposed channel ranges between 1-1/2 feet below to about 3 feet above
mean low water.
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IMPACT ASSESSMENT

DREDGING IMPACTS - Plan A requires that 51,800 cubic yards of
material be dredged. Additionally, 2.2 acres of intertidal area would be
removed and 1/2 acre of intertidal area would be altered for the Federal
access channel. Additional dredging and intertidal zone modificaton would
be required for the marina basin, however, this is a local responsibility and
not directly attributable to the Federal project.

SHORELINE IMPACTS - The Plan A channel does not result in any
shoreline changes.

IMPACTS ON NAVIGATION -~ Since Plan A involves the joint use of the
existing channel for both commercial and recreationa!l craft, it would have
an adverse impact on existing shipping. There may be some minor delays
to shipping, although, legally, the larger, less maneuverable ships have the
right of way. Recreational craft would be forced to wait for the barges and
freighters to be maneuvered in the narrow channel. Based on the number

of shipping operations, it is estimated that the recreational benefits of Plan
A would be reduced about 7% due to delays.

Safety factors are more difficult to quantify. The primary dangers of
joint use of a channel by ships and small craft are those of collisions due to
a small boat cutting across the path of a larger craft and the potential of a
small boat coming too close to the turbulent wash produced by the large
commercial tugs. These problems would be of greatest concern for inex-~
perienced boaters who might be unaware of the dangers. It should be
noted that shared use of channels by commercial ships and recreational
boats is common in harbor areas.

Although no quantitative assessment of the safety impacts have been
made, Plan A is considered to have an adverse impact in this regard.

ECONOMIC IMPACTS - Dredging disposal costs are based upon disposal
at sea. If subsurface conditions vary from those anticipated or if land
disposal of dredged material is required, then the estimated costs would be
subject to change.

The estimated first cost of Plan A is $518,000. The equivalent annual
cost based on an interest rate of 7-1/8% is $53,000. The annual project
benefit is estimated at $295,300.

Annual costs and benefits are shown below.

Annual Costs Annual Benefits B/C Ratio WNet Benefits
$57,000 $295,300 5.2 $238,300

EVALUATION AND TRADEOFF ANALYSIS

By utilizing the existing commercial channel, Plan A minimizes dredging
requirements. Therefore this alternative has the fowest initial as well as
annual maintenance cost. It also has the least impact on existing marine
life in the river, since no dredging will take place in the lower section of
the river.
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Plan A, however, has an adverse impact on boating convenience and
safety arising from shared use of the commercial channel. It also presents
a secondary safety problem which is difficult to quantify. Plan A would
require recreational craft to pass in close proximity to the Exxon terminal
where large volumes of volatile substances are handled and stored.

Plan A would have virtually no impact on the existing envirionmental
conditions downstream of the marina site, resulting in the maximum preserva-
tion of the intertidal areas. It would have no positive aesthetic impacts,
however, as extensive mudfiats would remain adjacent to the proposed
waterfront park.

A major disadvantage of Plan A is that the existing channel will be
taken over by the Federal government. This channel has been dredged and
maintained using private funds exclusively. Once it is taken over by the
Federal government, future private sector alteration of the channel would
probably be precluded. For example, privately funded dredging of the
channel would probably be inhibited due to difficulties of private industries
deepening a federally controlled channel. While the industries on the
. Everett shore require approximately a 24 foot deep channel at MLW, the
Federal channel will only be maintained to a six foot depth at MLW. Thus,
as sedimentaion occurs, the channel will eventually become unusable for the
firms who initially funded its construction and intial maintenance. Thus,
the present users of the channel, which are entirely within the City of
Everett, would be placed at a disadvantage for a project initiated by and
intended primarily to benefit the City of Chelsea.

COST APPORTIONMENT

The local share of the costs of the Federal project for Plan A is esti-
mated at $259,000 plus a 100% share of related shore improvements which
are not part of the Federal Project.

PUBLIC VIEWS

VIEW OF FEDERAL AGENCIES The United States Coast Guard Office
of Marine Safety recommended that the shared channel not be recommended
due to potential safety problems. The U.S5. Fish and Wildlife Service
recommended that the plan be selected because it minimizes impacts on
marine life. Appendix 3 contains copies of statements from these agencies.

VIEWS OF NON-FEDERAL AGENCIES AND OTHERS Use of the existing
commercial channel was generally not viewed favorable by the industries in
Everett, currently using the channel. The industries were generally more
concerned with trespass problems rather than possible boating accidents.. A
representative of Exxon Corporation felt that the small boat channel should
be separated from the commercial channel.
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PLAN B

PLAN DESCRIPTION

Plan B involves construction of a separate channel for recreational
craft parallel to and contiguous with the existing commercial channel.
Upstream of the commercial channel the alignment of the recreational channel
would generally correspond to that in Plan A.

The boundary of the existing shipping channel is somewhat irregular.
For the purposes of this study, the channel was considered to be 200 feet
in width from the Mystic River to a point 400 feet upstream. It then tapers
to 120 feet in width at the end of the Coldwater Seafood wharves. These
dimensions provide for a channel slightly wider than the existing one. At
present, the channel is somewhat restricted at low water, especially in the
area of the Marquette Cement Corporation wharves. The dimensions described
above will allow future widening of the existing commercial channel at its
present 24 foot depth. This will allow vessels bound for the Coldwater

Seafood Corporation wharves to maneuver past barges berthed at the Marquette
wharves.

The small boat channel would be constructed by dredging a "shelf"
along the edge of the deeper channel. Presently the western edge of the
channel in Plan B is generally at or near the desired 6 foot depth. The
eastern edge is generally at an elevation of 0 to 2 feet above MLW.

IMPACT ASSESSMENT

DREDGING IMPACTS - Plan B requires the dredging of approximately
64,100 cubic yards for the access channel. Plan B involves removal of 3.0
acres of intertidal area and the aiteration of 1.0 additional acres. Construc-
tion of marina facilities by the City would require additional dredging and
removal or alteration of the intertidal zone, however, the impacts are not
direct impacts of the Federal Project.

SHORELINE iMPACTS - Plan B does not result in any changes to the
existing shoreline.

NAVIGATON IMPACTS - Plan B would have minimal impacts on the
existing industrial shipping operations. The small boat channel would be
placed adjacent to the existing channel, allowing small boats to pass the
larger craft more freely even at low tides.

The safety problems inherent in Plan A are greatly reduced but are
not eliminated. Even though a separate channel would be provided for
small boats, it is likely that some would stray into the existing channel. In
addition, the wash generated by the large tug boats would generate waves
in the small boat channel.

ECONOMIC IMPACTS - The initial cost of the Federal Project for Plan

B is $629,000. The equivalent annual cost is estimated at $64,390 at an
interest rate of 71/8%. Project benefits are estimated at $317,500 annually.
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Annual Costs Annual Benefits B/C Ratio Net Benefits
$68,000 $317,500 4.7 $249,500

EVALUATION AND TRADE-OFF ANALYSIS

Construction of a separate, parallel recreational channel in the lower
portion of the Island End River can be accomplished with a relatively mod-
est increment in the quantity of dredging required by Plan A. Much of the
area within the proposed recreational channel in the lower potion of the
river is already deeper than 6 feet at MLW and will therefore not require
dredging. The modest additional amount of dredging will increase boating
safety and convenience by providing a separate recreational channel. The
separate channel would mean that the existing channel need not be taken
over by the Federal government. The industrial concerns would be free to
utilize, modify, and maintain the existing channel within the limitation of
existing laws, codes and regulations.

COST APPORTIONMENT

Local government would be responsible for payment of an estimated
$314,500 which is 50% of the initial cost of the Federal project. Local
responsibility also includes a 100% share of related shore improvements
which are not a part of the Federal Project.

PUBLIC VIEWS

Views of Federal Agencies - The U.S. Coast Guard, Office of Marine
Safety felt that a plan which widens the existing channel would provide the
best solution.

View of Non-Federal Agencies and Others - At a review meeting on
August 9, 1979, representatives of the Massachusetts Office of Coastal Zone
Management and the Division of Marine Fisheries stated their preference for
Plan A based on the minimum dredging related impacts. They agreed,
however, that additional economic and envirionmental costs could be justified
in order to provide the incremental safety benefits.

PLAN C
PLAN DESCRIPTION

PLan C involves construction of a channel for recreational craft on an
alignment that is completely separated from the existing commercial channel.
At the mouth of the river the smali boat channel would be located about 280
feet from the Exxon Corporation wharves. Upstream, the Plan C channel
tapers towards the commercial channel. Two small bends are located in the
channel, the second at the point where the proposed marina would begin.

The channel location in Plan C generally corresponds to that shown in
the Reconnaissance Report. it is as near to the Cheisea shoreline as possible
without requiring extensive revetment to provide shore protection.
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IMPACT ASSESSMENT

DREDGING IMPACTS - Plan C requires the dredging of 89,700 cubic
yards of material. Approximately 4.9 acres of intertidal zone area will be
removed and an additional 1.9 acres will be altered. Additional dredging
and intertidal zone impacts would result from constraints of the proposed

marina. These impacts are only indirectly attributable to the Federal pro-
ject.

SHORELINE IMPACTS - Plan C would require revetment along 200 feet
of shoreline to maintain the stability of the desired slopes.

NAVIGATION IMPACTS - Plan C provides a channel that is completely
separate from the commercial channel. Although the project benefits of Plan
C would be approximately the same as Plan B, a somewhat higher level of
safety and convenience would be provided.

ECONOMIC IMPACTS - The estimated first cost of Plan C is $872,000.
The equivalent annual cost is $88,980 at a 7-1/8% interest rate. Project
benefits are estimated at $317,500 annually.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$95, 000 $317,500 3.3 $222,500

EVALUATION AND TRADE-OFF ANALYSIS

Plan C provides a separation zone between the commercial and the
small boat channets at the expense of additional dredging, however, Plan C
has a greater adverse effect on intertidal zones.

COST APPORTIONMENT

Local government would be responsible for 50% of the initial cost of the
Federa! Project at a cost of $436,000. Local responsibility also includes a
100% share of related shore improvements which are not part of the Federal
Project.

PUBLIC VIEWS

VIEWS OF FEDERAL AGENCIES - The National Marine Fisheries Service
believes that Plan C will produce an excessive impact on the intertidal zone.

VIEWS OF NON-FEDERAL AGENCIES - The Massachusetts Office of
Coastal Zone Management and the Massachusetts Division of Marine Fisheries
also believe that Pian C will have an excessive impact on the intertidal
zone.

PLAN D

PLAN DESCRIPTION

In Plan D, the small boat channel is aligned as closely to the Chelsea
shoreline as possibie, providing the maximim separation zone between the
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small craft and commercial channels. The western edge of the proposed
channel is separated from the Exxon terminal docks by- approximately 380
feet. This alignment requires approximately 580 feet of revetment along the
Chelsea shoreline.

IMPACT ASSESSMENT

, DREDGING IMPACTS - The dredging impacts of Plan D are summarized
in Table 3. Plan D would require the dredging of approximately 110,100
cubic yards of material, the removal of 6.2 acres of intertidal zone and
alteration of an additional 2.3 acres of intertidal zone. in addition to the
above, construction of marina facilities, which are not part of the Federal
Project, will cause additional dredging and intertidal zone impacts.

Ptan D has the greatest impact of any plan on the intertidal zones near
the mouth of the river where marine life is to be found in greater divers-

ity.

SHORELINE IMPACTS - Because the channel alignment in Plan D is so
close to the shoreline, revetment would be required to maintain the channel
side-slope stability. At locations where the revetment would be required
the shoreline is presently suffering from erosion.

NAVIGATION IMPACTS -~ Plan D enhances safety and convenience by
providing a maximum separation of the small boats and large ships. How-
ever, Plan D would leave potentially hazardous shoals between the small
boat channel and the commercial channel.

Some of these points in the river bottom would expose rocky surfaces

2 to 4 feet above MLW. These shoals would be covered at interim tides.
Although they would be outside of the small boat channel they could repre-
sent a hazard to boaters.

ECONOMIC IMPACTS - Plan D would have an initial cost of $1,058,000
and an equivalent annual cost of $107,800 based upon an annual interest
rate of 71/8%. Annual benefits are estimated at $317,500.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$117,000 $317,500 2.8 $202,500

EVALUATION AND TRADE-OFF ANALYSIS

Pian D has the maximum cost and requires the greatest amount of
dredging and shoreline protection. Although Plan D has the greatest
environmental impacta, it is the plan most prefered by the City of Chelsea.
The City prefers that the channel be located close to its shoreline as they
desire to have open water as close to the park as possible.

COST APPORTIONMENT

Local government would be responsible for the payment of an estimated
$528,000 which is 50% of the initial cost of the Federal Project. Local
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responsibility also includes a 100% share of related shore improvements
which are not part of the Federal Project.

PUBLIC VIEWS

VIEWS OF FEDERAL AGENCIES - At the review meeting cited earlier,
the National Marine Fisheries Service expressed the belief that Pian D has
an excessive adverse impact on the intertidal zone.

VIEWS OF NON-FEDERAL AGENCIES - The Massachusetts Office of
Coastal Zone Management and Massachusetts Division of Marine Fisheries also
felt that Plan D will have a more substantial impact than the other alterna-
tives. The City of Chelsea favors a plan that will result in a maximum
dredging effort which they feei will enhance the aesthetic quality of the
river by providing an increased area of open water at low tide. Representa-
tives of the Exxon Corporation expressed an opinion in favor of having the
small boat channel located as far as possible from their terminal. Thus, Plan
D best fuifills the desires of the City of Chelsea and Exxon Corporation.

COMPARISON OF DETAILED PLANS

COMPARISON OF PLANS

In general, there is a tradeoff between the increased separation be-
tween the recreational and commercial channels and the minimization of
project economic and environmental costs. While all four plans have net
benefits and B/C ratios significantly greater than one, these ratios decrease
as the channel is moved closer to the Chelsea shoreline.

Although Plan A has the highest benefit-cost ratio, net benefits
{benefits minus costs) are greater for Plan B than for Plan A. Net bene-
fits for Plan C are lower than those of either Plan A or Plan B. Plan D
has the lowest net benefits. Generally, environmental impacts increase in
severity from Plan A to Plan D. Plan D has a significant adverse effecl on
the intertidal zone at the mouth of the river where a greater diversity of
marine life currently exits.

Aesthetic impacts are considered most positive for Plans C and D due
to the increase in open water area at low tide. The City of Chelsea considers
increasing the area of open water to be an important factor for enhancing
the appearance of the Island End River when viewed from the luxury housing
or the waterfront park on the former Naval Hospital property. Plans C and
D would eliminate the mud flats by bringing the low water line closer to the
Chelsea shoreline. Plans A and B would have minimal impacts on areas
close to shore, downstream of the marina.

Plan A has lower navigation benefits than Pians B, C, and D, due to
delays encountered by recreational boats when passing by the industrial
wharves and conflicting with commercial shipping. The navigational benefits
of the other plans are essentially the same, although there is a difference
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in an unquantifiable safety factor. Plan B is considered significantly better
than Plan A in this respect. Plans C and D provide few additional safety
benefits beyond Plan B. Plan D introduces the potential safety problem of
shoals between the commercial and recreational channels.

RATIONALE FOR DESIGNATION OF THE NED PLAN

Plan B has been designated as the NED plan based on the criteria of
the highest net benefits.

RATIONALE FOR DESIGNATION OF EQ PLAN

Plan A has been designated as the EQ plan because it has the least
overall environmental impacts. Plan A results in the lowest dredging re-
quirements.

RATIONALE FOR THE TENTATIVELY SELECTED PLAN

Plan B is recommended for implementation. It provides maximum net
benefits, while its environmental impacts are not significantly greather than
Plan A. In the short term it will require only a 23% increase in the quantity
of dredging above that required for Plan A. In the long term it will require
an increase of only 36% in the area of intertidal zone to be removed above .
that required by Plan A. Plans C and D require substantially greater
intertidal zone removal and dredging. Plan B enhances social well being.

It affords greater safety benefits and minimizes potential interference and
delays by providing a separate channel for small craft. Plan B is compat-
ible with redevelopment of the Chelsea Naval Hosptial site as are Plans A, C
and D. Long term positive impacts on regional development should also be
comparable for all plans. Short term employment under Plan B will be
greater than that provided by Plan A but less than that provided by plans
C and D. Secondary short term construction employment impacts for the
marina and related shore facilities will be comparable under all plans.
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APPENDIX 1
PROBLEM IDENTIFICATION

SECTION A

- ANALYSIS OF EXISTING CONDITIONS AND TRENDS

1. This appendix contains information supplementing the first two sections
of the Main Report: Introduction and Problem ldentification. This appendix
describes previous studies and reports, describes the existing and pro-

jected future (without project) conditions, identifies problems and sets forth
the national objectlves the planning objectives and constraints developed for

this prcuect

PRIOR STUDIES AND REPORTS

2. The impetus for the current project resulted from the closing of the
Chelsea Naval Hospital in 1974. When the Federal government declared the
property as surplus, several studies were undertaken to eva!uate the con-
version to civilian uses. ~

3. in 1974 Justin Gray & Associates prepared a study for the City of
Chelsea, entitled A Recommended Plan for the Reuse of the Naval Hospital -
Chelsea, Massachusetts, which proposed construction of marina facullties on
the Island End River.

4, Marina development and dredging of a channel in the Island End River
were evaluated further in the Development Master Plan and Feasibility
Analysis - Chelsea Naval Hospital. This study was performed using fund-
ing from the Economic Development Administration of the U.S. Department
of Commerce. In addition to housing and a waterfront park, the Master
Plan proposed that a portion of the property be used for industrial and
commercial development. A marina serving 250 boats and a site for associat-
ed industries were the primary focus of the industrial/commercial redevelop-
ment area. Dredging of the Island End River to provide a navigable chan-
nel to the marina site was proposed in this report. Exhibits 1-1 through
1-11 which are excerpts from the Development Master Plan provide an -
overview of the redevelopment plans for the former Naval Hospital property.

5. In November, 1978, the New England Division of the U. S. Army

. Corps of Engineers prepared a Small Boat Navigation Project Reconnaissance Report

to determine the need for further detailed study of navigation improvements
in the Island End River. The Reconnaissance Report set forth a conceptual
plan for an access channel and turning basin as illustrated in Figure 1~1.°

The proposed project consisted of a two-acre turning basin, approximately

three hundred feet square located at a point two thousand feet upstream
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from the Mystic River. An access channel one hundred feet wide by six
feet deep at MLW was proposed on an alignment generally following the
center of the river. The Reconnaissance Report indicated the project would
have a benefit:cost ratio of 10.2 and recommended that further detailed
study be undertaken. :

LOCATION

6. The Island End River is located approximately two miles north of down
town Boston in the heart of the Boston Metropolitan area. The river forms
a portion of the boundary between the Cities of Chelsea and Everett, and
coincidentally Middlesex and Suffolk counties. The Island End River enters
the Mystic River about one-half mile upstream of the confluence of the
Mystic and Chelsea Rivers, and about one and one-haif miles upstream of
Boston Harbor.

SOCIAL AND ECONOMIC CHARACTERISTICS OF THE STUDY AREA
7. POPULATION AND EMPLOYMENT

Everett and Chelsea are small cities, and both can be considered
characteristic of older central urban areas. In recent years, population of
the Boston Metropolitan Area has increased, while the populations of Everett
and Chelsea have declined.

8. The 1970 Boston Metropolitan Area population was 2.8 million. Chelsea's
1970 population was 30,639, down 11% from the 1960 census and down from
the city's maximum population of 47,000 in 1925. The Metropolitan Area
Planning Counci! estimates continued declines, projecting a 1990 population

of 23,000. Like that of Cheisea, the population of Everett has also declined.
Its 1970 population of 42,478 is projected to decrease to 37,500 by 1990,

9. As in many oider urban areas, median age is higher and educational
levels are lower in Chelsea and Everett than the average for the metropoli--
tan area. In 1970, sixty-five percent of the metropolitan area population
over twenty-five completed high school while the comparable figure for
Chelsea was forty-one percent. Both cities have diverse ethnic populations
with recent increases in the Hispanic and Portuguese communities.

10. While the majority of workers in Chelsea and Everett are classified as
white collar, the percentage of white collar workers is lower than the regional
average. The percent of workers in the blue collar occupations, such as
craftsmen; operatives and laborers, is forty-one percent in Chelsea, comp-
ared to twenty-eight percent for the Boston Metropolitan Area.

11. Most workers in Chelsea and Everett are employed fairly close to their
homes. In the City of Chelsea, approximately seven percent of the workers
are employed in downtown Boston, twenty-six percent in other parts of the
City of Boston and thirty-eight percent in other parts of Suffoelk County,
including Chelsea. Twenty percent of Cheisea workers walk to work, a
proportion more than double the regional average. Few Everett and Cheisea
workers have jobs outside of Suffo!k and Middiesex counties.




12. The Cities of Everett and Chelsea have unemployment rates slightly
higher than that of the metropolitan area. Median family incomes in the two
cities are lower than state and regional averages with the City of Chelsea
having the lowest per capita income of any city in Massachusetts. In 1970,
median family income was $8,973 in Chelsea and $10,086 in Everett, compared
to $11,449 in the metropolitan area. In Chelsea, eleven percent of the
families had incomes below the poverty level as compared to six percent in
the Boston Metropolitan area. By contrast, the City of Everett has a lower
percentage of families at the poverty level than the regiona!l average.

Table 1-1 summarizes the social and economic characteristics of the cities of
Everett and Chelsea. = ' :
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Social and Economlc Characteristics

Population
Median Age (Year)

Median Household Size
{Persons)

' Median School Years'éompleted

Occupation (Percent)
- Manufacturing
-White Collar

Government Work

. Civilian Labor Force-

Unemployed (Percent)

Families
Median Income
Percent Below
Poverty Level

Children Born Per Woman
Ever Married

Year Round Housing Units

‘Percent Owner Qccupied
Percent Rental Units
Percent Vacant/Other

Percent Moved Into Present
House 1949 & Earlier

All Workers

‘Table 1-1
1970 Census of Population-

City of
Chelsea

30,639
31.9
3.09

il.1

28.1

47.5
17.9

3.8

8973

11.0

2.95

27.0

67.7

i8.7
12,087

Means of Transportatlon {(Percent)

Automobile

Bug

Subway or RR

Walk

Work at Home/Othexr

N N
NOWNH=®©
NO B

City of
Everett

42,500
32.0
3.05

11.7

28.2
47.6
15. 7

4.6
10086

5.8

2.61

Boston Metropolitan
Area

2,753,804
29.1
2.91

. 12.4

22.4
59.6
i5.6

11449
6.1

2.83

50.7
45.8

3.5
17.5

1,122,516
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Table 1/-1 (Contlnued)
1970 Census of Population
Social and Economic Characterlstlcs

-Clty of City of Boston Metropolitan
Chelsea  Everett : Area '
‘All Workers (continued)
Place of Work
Boston Central '

Business District 7.2 . 10.0 7.1
Remainder City of Boston 26.4 24.8 26.2
Remainder Suffolk County 37.7 - 4.3 2.4
Middlesex County 13.4 48.8 29.8
Remainder

Metropolitan Area 4.5 5.5 22.5
Qutside _ :

Metropolitan Area - 2.6 2.2 . 4.6

- Automobiles Available
Per Occupied Housing
Unit (Percent) ' o Co
None o . - 44.8 . 26.8 24,0
1 ' - 45.4 - 58.%7 . 42.0.
2 or more- 9.9 15.1 o - 27.1
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13. ECONOMY

The major industries in Chelsea and Everett are manufacturing and
wholesale trade. The area serves as an important production and distribu-

. tion center serving markets throughout the Boston area and beyond.

Because Chelsea and Everett are employment centers, a fairly large number
of persons are employed in these Cities relative to the resident population.

14. In the City of Chelsea, manufacturing concerns provide more than fifty
percent of the city's 11,000 jobs. The principal industries inciude metals,
electrical machinery, stone, clay, glass, paper and rubber and plastics.

These Cities also serve as a major storage and distribution center for

various petroleum products and natural gas. The Exxon Corporation has a
major terminal facility in the area. A liquified natural gas terminal is
located in Everett on the Mystic River between the Tobin Memorial and
Broadway bridges. The LNG facility docks some 18 tankers per year or an

. average of one every twenty days.

in recent years, the Cities of Chelsea and Everett have become an im-
portant wholesaling and distribution center for fruit and vegetable produce.

15. LAND USE

Land use in both Everett and Chelsea, is characterized by residential

"areas in the central and northern parts of the city and industrial develop-

ment to the south and along the waterfronts. In both cities commercial
areas and municipal land uses tend to be found near the principal north-
south streets. '

16. With the exception of the Chelsea Naval Hospital grounds, most of the
waterfront along the Chelsea, Mystic, Island End and Malden Rivers is
devoted to industrial uses. As shown in Figure 1-2, tand use along the
shoreline of the Island End River is characterized by the intensively

developed industrial area on the Everett side and by the relatively undevelop-

ed grounds of the former Chelsea Naval Hospital on the Chelsea side. This
undeveloped land provides an opportunity for a much needed waterfront
recreation area.

17. On the western shoreline at the mouth of the i1siand End River, an
Exxon Corporation terminal fronts on the Mystic and island End Rivers.
Berths for oil tankers are located along the Mystic River while berths for
smaller barges extend about 350 feet north along the Istand End River
waterfront. Petroleum products including gasoline, fuel oil and asphait are
transferred by pipeline to and from bulk storage facilities nearby.

18. North of the Exxon Corporation terminal are the Marquette Cement
Company and the Coldwater Seafood Corporation. These companies maintain
berthing facilities on the Island End River that are used on a regular basis
by barges and freighters. ‘ : .

19. North of the .Coldwater Seafood Corporation, land uses abutting the
river consist of small industries. Abandoned wharves extend an additional
six hundred feet north along the shoreline. At the northern end of the
river on the Everett shoreline, the river borders a parking lot behind a
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produce warehouse. A rail spur extends along the shoreside of the wharves
between the end of the Exxon Corporation property and the produce ware-
house.

20. Nerth of the river, land uses consist primarily of industrial and ware-
house structures with some commercial facilities intermixed. A bank and a
large Polaroid manufacturing plant are located immediately to the north of

" the river. The easterly shore of the Island End River borders the Chelsea
Naval Hospital site. The site contains sixty-eight vacant structures, inciud-
ing the main hospital building, living quarters, storage buildings, a mainte-
nance shop, a garage, laboratories and supporting facilities. The property
is under the jurisdiction of the General Services Administration until
conversion to civillan use can be completed.

NATURAL RESOURCES AND ENVIRONMENTAL SETTING

21. TOPOGRAPHY AND GEOLOGY

At one time the Island End River drained. an extensive salt marsh which
occupied presently developed areas of Everett and Chelsea. The river formeriy
followed a course which curved to the west from its present terminus and then
in a semicircle back again to the east to an area of the Naval Hospital. Figure
1-3 shows the former course of the river as it appeared in 1884. Over the years,
the marsh was filied in._to provide land for urban development, reducing the
river to its present size. Most of the land to the north and the west of the
river is therefore reclaimed land. The land is relatively flat and lies at an
elevation of fifteen te twenty feet above MLW. The fill consists of miscellaneous
material such as sand, gravel, cinders and rubble in a layer up to fifteen feet
thick.

22. Beneath the fill there is apparently a layer of soft highly organic silt
and peat which formed by natural surficial deposition of alluvium in the
saltwater marshes. These strata generally vary from twe to twenty feet in
thickness. Beneath the surface strata of silt and peat there is reportedly a
layer of Boston Blue clay, ranging from fifteen to one hundred ten feet in
thickness. Strata thickness increase to the west. The clay was deposited

by the Wisconsin Glacier in adjacent marainal pools Figure 1-4 illustrates
the surficial geological features of the project area.

23. Dense glacial till consisting of sand and gravel with cobbles and bolders
is found beneath the Boston Blue clay layer. To the west and north of the
river the till is generally iocated at depths of 51xty to one hundred feet.

- 24. To the east of the Island End Rtver', at the location of the Chelsea
Naval Hospital grounds, the topography and subsurface conditions change
radically. The Naval Hospital site occupies a glacial drumlin rising about
one hundred twenty feet above MLW. From the highest point of the site .
the ground slopes regularly to a flat area along the southwestern and
western part of the property bordering the island End and Mystic Rivers.
The flat area extends inland from the shoreline at an elevation of twenty
above MLW. A steep bank drops from this flat area to the edge of the
river.
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25. Subsurface conditions in the Island End River are likely to vary from
east to west. To the east the glacial till is found close to the surface of
the ground, and some boulders are visible in the river bottom and along
the bank at the eastern edge of the river. The layer of till slopes down-

ward to the west and is found at srgmf:cant depths to the west of the
river,

26. CLINIATE WAVES, CURRENTS AND TIDES

The climate of the project is affected by :ts prox:m:ty to the Atlantic
Ocean. Temperature ranges are moderated somewhat by the ocean and
average from twenty-eight degrees Farenheit in January to seventy-one
degrees Farenheit in July. The prevailing wind direction is northwest while
predominant summer winds are southwest. Occasionally, hurricanes and
other severe storms have entered the area. :

27. lcing of the Mystic River and Boston Harbor occurs during the colder
winters with ice occasionally remaining for a period of one or two months.
The Harbor is often ice-free during mllder' winters.

28. Mean tidal range in the istand. End River is 9.5 feet with a spring
range of approximately 1.0 feet. Storm water levels of up to 3 feet above
mean high water (MHW) are are likely to occur during winter northeast
storms. Low tides of 2.0 feet below MLW occur regularly with the average
yearly lowest tide of 3 feet below MLW. Extreme low tides are likely to
occur in winter months when strong. northwest wmds drive the water off-
shore.

29. Current velocities in the Island End River and the Mystic' River are

low. Maximum tidal currents are about 1.5 knots. Due to short fetch tength,

wind wave heights are generally limited to less than two feet on the Mystic
River and substantially less on the more sheltered island End River. The
most common wave action results from the wakes of passing vessels.

'30. ENVIRONMENTAL SETTING

The Island End River is a tidal estuary apptroximately three thousand
feet long and about four to five hundred feet wide at MHW. At the north_
ern end of the river, the inlet narrows to about one hundred feet in width.
Two large corrugated steel arch cuiverts outfa[l into the river at the up_
stream end. :

31. The river is generally shallow and the bottom slopes gently to the
commercial channei. Dredging has created steep side slopes and an average
water depth of twenty-four feet below MLW in the shipping channel along
the Everett shoreline. The channel is approximately 1400 feet in length and
varies in width from about two hundred fifty feet at its entrance at the
Mystic River to about one hundred feet at the northern end. This channel
was dredged in the early 1900's to provide access to wharves of the Eastern
Gas and Fuel Company in Everett. Maximum surveyed depth in the channel
_is twenty-nine feet with a controlling depth of twenty-four feet at mean low
water. The channel serves barges and fr‘e:ghters frequentlng the indust-
ries along the Everett shoreline.

32. To the east and north of the channel, the river bottom ranges from
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two to four feet above MLW. At low water the river bottom forms an ex-
posed mud flat. To the north, the mud flat averages 400 feet in width and
is divided by a meandering stream about twenty to thirty feet in width and
two feet deep. To the east, the bottom rises gently for two hundred feet
across the river to the Chelsea shoreline where a steep bank climbs to an
elevation of fifteen to twenty feet.

33. The present shoreline of the river generally borders landfili areas.
Little marine growth was observed .in the Intertidal zone. North of the
Coldwater Seafood wharves the shoreline consists of deteriorated cargo
wharves, timber retaining walls, and banks of fill consisting of rocks and
rubble such as broken concrete and bricks. :

34. The largely undeveloped eastern shoreline bordering the Naval Hospital
site generally consists of a steep bank extending from a mud flat at an ele-
vation of approximately four feet above MLW to a level grassy area at an

elevation of fifteen to twenty feet MLW. This bank is retained by a seawall
along the first severa! hundred feet of the Naval Hospital shoreline near the
river's mouth. North of the seawall the unprotected bank is eroding and

localized areas are undercut between the high water line and the top of the
bank. Rocks and large granite blocks have been dumped in the past along

" the bank in an apparent attempt to stabilize the shoreline in certain places.

Refuse such as old tires, paint cans and rotting planks are visible along
the shoreline. : .

35. At about 1500 feet from the mouth of the river, a pier constructed of

granite blocks extends about fifty feet into the river. The pier is adjacent
to a former magazine building on the Naval Hospital grounds which was '
used to transfer cargo to ships in the 1800's. At one time, a timber finger
pier extended beyond the granite blocks to the middie of the river. Present-
ly, there remains no evidence of the timber pier.

36. The steep bank continues along the eastern shoreline for another five
hundred feet. Beyond that is a level marshy area at an elevation just
above high water level. This area extends about one hundred feet back
from the edge of the river and is thickly covered with saltwater marsh
grasses. Other vegetation found along the eastern shoreline includes a
number of large willows, sumacs, locusts, poplars and wild cherries.

37. MARINE LIFE

Because the Island End River is polluted, the species found there tend
to be pollution tolerant. Near the mouth at the Mystic River, greater
volumes of water in the tidal flows provide a cleansing effect. A greater
diversity of species is found there.

The bottom sediments in the intertidal zone consist of an upper layer
of soft mud up to one and one-half feet in thickness. The mud has a high
content of organics and is polluted with  high concentrations of heavy metals
and petroleum residues. Clamworms, which are pollution tolerant, were
found in higher concentrations near the channel in the upper part of the
river. Clamworms were also found throughout the intertidal zone in the
lower part of the river. Toward the mouth of the river, less tolerant
organisms, such as soft-shell clams, blue mussels and barnicles were found
in the intertidal zone. These species were not in evidence further up-
stream. ‘
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Birds observed in the river included snowy egrets and herring gulls.
PRESENT NAVIGATION

- 38. Three industrial firms use the island End River. The Exxon Corpora-
tion presently handles one hundred fifty vessels per year at their berths
on the island End River. These vessels are primarily barges with the
capacity of 60,000 to 70,000 barrels and with maximum drafts of seventeen
to eighteen feet. The largest barge now using the river has a capacity of
00,000 barrels with a draft of twenty-two feet. Exxon Corporation officials
do not predict an increase in the number of vessels using the river, but do
anticipate that larger barges will be used in the future. Exxon Corporation
officials said that barges up to 150,000 barre[s w;th drafts to thirty feet
could be used in the future o

39. Marquette Cement Corporation presently uses a barge approximately
three hundred feet in length overali by sixty feet in breadth with twenty-two
feet of draft. Marquette receives two or three shipments per month.
Coldwater Seafood Corporation has an average of one ship docking per

week. The ships are refrigerated freighters ranging in size from 1,000 to .
5,000 DWT. The largest is about three hundred seventy feet !ong with a
beam of sixty feet and a draft of twenty-two feet. All of the ships using
the Island End River are tug assisted. At the present time, recreational
boating use of the Island End River is minimal.

CULTURAL RESOURCES

40. - The Chelsea Naval Hospital property constitutes a significant cultural
resource is demonstrated by its nomination to the National Register of
Historic Places. The land on which the hospital was constructed was the
site of early settlement. Records show that the Samuel Maverick Palisades
House was fortified against Indian attack in 1625. The hospital site was the
terminus of Bay Colony Road (now.Broadway), the first county road in
Massachusetts. The Hospital property was the landing site of the first
ferry service between Chelsea, Charlestown and Boston,

41.  The original main hospital building was completed in 1835 at the base of
the hill facing the Mystic River. In 1836, land was turned over to the
Bureau of Ordinance for construction of an ammunitions magazine. Build-
ings two and three were constructed as magazines at a location on the
western side of the property near the lsland End River. Behind these two
buildings, a pier was constructed in the Island End River. It is thought
that the USS Constitution was among the ships that were stocked from these
magazines; hence, buildings two and three have been termined the USS
Constitution Magazine. These buildings, along with the original hospital
building, the Commandant's House, and the 1859 Marine Hospital constitute
“the five buildings on the site that are considered to be of special historic
significance.



FUTURE CONDITIONS WITHOUT THE FEDERAL PROJECT

42. Five possible scenarios were considered to represent the future condi-
tions in the Island End River if the federa! project is not undertaken. All
of the scenarios take the following three conditions as given: >

The three existing industries presently using the Island End River for
shipping will continue to do so in the future. They are well
established and continued use of the river is essentlal for their opera-
tion.

The Metropolitan District Commission park will be constructed as
p!anned. Acquisition of the property by the MDC Is pending.

The Chelsea Naval Hospital property wiil be developed for housmg and
other uses as currently planned

ALTERNATIVE FUTURES

43, The following five scenarios represent possible futures that might
occur if the federal project is not undertaken.

44. SCENARIO 1

Future industrial development requiring water access would occur on
the Everett shoreline upstream of the Coldwater Seafood Corporation. This
would require extension and expansion of the existing commercial channel.
Development of the marina would not occur as planned on the Chelsea side
of the river.

45. SCENARIO 2

The City of Chelsea and private developers would undertake dredging

of a recreational channe! without federal funds. Under this scenario, the

project would proceed as planned with a mixture cf private and local govern-
ment funding. No expansion of commercial shipping would occur in the
river,

46. SCENARIO 3

Without the federal project, marina plans would be abandoned and the
proposed marina site would be considered for industrial uses. An industrial
zone would extend from the existing Polaroid building to the northern edge
of the proposed MDC park. Under this scenario, no dredging of the river
would occur. Recreational use of the river would be extremely limited.

47. SCENARIO 4

Without the federal project, marina plans would be abandoned and the
marina site would be used for industrial purposes. The demand for mooring
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space for recreational craft would result in the construction of a limited
amount of mooring facilities along the Everett shoreline, north of the Cold-
water Seafood Corporation. Sufficient depth presently exists there for a
distance of about three hundred fifty feet upstream. Approximately thirty
recreational boats could be moored there. " No dredging of the river would
occur. _

48, SCENARIO 5

Under this scenario, the marina plans would be abandoned and no
moaring facilities would be constructed on the Everett side. The proposed
marina site would either be left undeveloped or incorporated into the pro-
posed MDC park. No dredging or filling of the river would occur.

EVALUATION

49. Future expansion of industries requiring water access, as in Scenario
1, appears to be relatively unlikely. The Everett shoreline is fully devel-
oped and there is no undeveloped land available. The existing industries
upstream of the channel have no need for water access and the existing
wharves already are deteriorating.

50. .Dredging of the channel without federal funding as in Scenario 2 is
unlikely due to the substantial cost of the project and the fact that the

City is relatively poor and has a limited tax base. Although the project
would eventually serve to increase the tax base, the City would probably
he unable to provide sufficient funds for the initial capital improvements.

51. Extensive industrial development along the island End River as set
forth in Scenario 3 would not be compatible with the historical Constitution
Magazine structure, the proposed MDC park or the adjaceni upper income
housing. ' ‘ .

52. Scenario 4 assumes that property owners on the Everett shoreline
would be willing to commit a portion of their land to the shore-related
marina facilities such as parking lots. Although it appears possible that
mooring space could be provided in the river along the Everett side without
dredging, provision of land access would be difficult. A rail spur running
along the shoreline between the Exxon Corporation terminal and the Boston
Eruit Auction is in active use. Provisions for parking and pedestrian
access would be difficult due to the existing land use pattern in the area.

MOST PROBABLE FUTURE

53. Scenario 5 is considered to be the most probable future if the federal
project is not undertaken. Conditions in the Istand End River would remain
essentially the same as they are today. Probably no major dredging, filling -
or alterations of the shoreline would probably occur.

54. Plans for redevelopment of the Chelsea Naval Hospital would be
adversely affected if improvements to the Island End River are not implement-
ed. Some 1500 unites of luxury housing are proposed for the Naval :
Hosptial site. Some of these units will be oriented to view the proposed
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marina. The presence of an onsite marina is also considered to be an
added amentity for prospective occupants. There would therefore be some:
reduction in the marketability of the housing if the proposed marina facili-
ties are not constructed. The restoration of Buildings two and three would
probably be limited. Public, rather than private, funds would probably be
required as there would be limited incentive for private investment. :

55. Development of the MDC park would occur as planned if the Federal
improvements to the river did not take place. However, the potentially
synergistic effects arising from the proximity of the public open space to
the recreational boating facilities would not occur.

56. With visual access to the shoreline of the Istand End River along the
MDC park property and with the presence of a residential population on the

former hospital grounds, it is likely that there would be some public pres-
sure to clean up the river.

57. Water quality in the river could be expected to improve gradually in
the future as measures to clean up the Mystic River and Boston Harbor are
impiemented. Species such as clams and mussels might slowly reestablish
themselves in upstream portions of the Island End River, although the river
would remain closed for shellfishing for the foreseeable future.

58. Recreational boating in the Island End River is expected to remain
limited in the future. Occasional transient craft may enter the lower por-

- tions of the river at interim and high tidal conditions. A few boats might -

be moored offshore and allowed to ground at low tides. While this type of
mooring arrangement has been observed in other parts of the Boston area,
the restrictions placed on boat usage by tidal fluctuations make this arrange-

ment unacceptible to most small craft owners.

PROBLEMS AND NEEDS OF THE STUDY AREA

53. The problems and needs of the study area were identified through
consideration of baseline conditions, development proposals for the Island

"End River and Chelsea Naval Hospital site and the concerns of agencies and

interested parties.

THE PROELEM OF A LINIITED TAX BASE AND EMPLOYMENT
OPPORTUNITIES

60. The City of Chelsea is relatively poor and geographically small. The
tax base still suffers from the effects of a devastating fire in 1973 that
destroyed forty-five acres of industrial and residential property. The tax
base couid be greatly expanded by private redevelopment of the now tax
exempt Naval Hospital site. The marina is considered an important part of
the redevelopment effort. it will generate tax revenue itself, will enhance
the marketability of the housing and will encourage development of marina-
related enterprises such as restaurants, nautical supply stores, boat sales
and repairs. The federal project is considered vital to the successful
development of the marina.
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'61. Because of their desire to create a compatible environment for the re-
development of the Naval Hospital site, the City is also concerned with the
aesthetic quality of the river. They would like to see an extensive dredg-
ing effort to remove the majority of the exposed tidal mud flat areas. They
consider a more extensive open water area at low tide to be more visually
attractive and they are concerned about potential odor problems form the
exposed mud flats at low tide.

THE PROBLEM OF LIMITED RECREATIONAL FACILIT!ES AND WATERFRONT
ACCESS FOR CHELSEA RESIDENTS '

62. Chelsea, with a populatlon of about 25,000, has only twenty-five acres
of recreation space. According to the NMNational Park and Recreation Associa-
tion and the U.S. Department of Interior Standards, there should be one
acre of open space for every one hundred r‘eS|dents or approximately two.
hundred fifty acres in the City of Chelsea. .

63. In addition to the _shortage of open space and recreational facilities,
Chelsea residents have virtually no public access to the waterfront. Although
the city is abutted on three sides by water, extensive development of the
shoreline for industrial purposes limits lts accessibility.

THE PROBLEM OF INADEQUATE BOAT MOORING SPACE, BOAT REPAIR
AND STORAGE FACILITIES IN BOSTON HARBOR

64. The greater Boston area suffer's from a shortage of r‘ecreattonal slips
due to the-great demand for-recreational boating and a limited supply of
suitable marina facilities. Development of marinas is limited by a lack of
available undeveloped shoreline areas next to sheitered waters and by

: envnr‘onmentaf factors.

65. Some residents of thé Boston area must travel great distances to a
marina where they keep their boat. Others keep their boats on open moor-
ings in unsheltered locations. Discussions with marina operators indicated
that some have waiting lists of up to five year‘s for space and have stopped
taking appllcatzons

66. According to the Master Plan there is also a shortage of boat repair
and storage facilities for boats within the Boston Harbor area. Although
there are several marinas in the harbor, shore facilities are apparentiy not
s0 readily available as in suburban locations where land is mecre available:

THE PROBLEM OF RESTRICTED NAVIGATION

67. Because of the shallow depths in the upper reaches of the island End
River, navigation cannot occur in much of the river during low tide and
much of the ebb and flow period. Any proposed channel improvements must
provide sufficient space so that all maneuvering can be accomplished within
the channel limits. .

PROBLEMS OF NAVIGATION

68. Many operators of small craft have limited experience in operation and
navigation. Therefore, relatively straight channel alignments are desirable.
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THE PROBLEM OF CONFLICTS WITH EXISTING SHIPPING

69. Present shipping activities are likely to continue in the Island End
River for the foreseeable future. Due to the restricted dimensions of the
existing channel and the restricted maneuvering capabilities of large vessels
under tow, conflicts between existing shipping and future recreational
boating may deveilop. This potential problem would be most noticable if
recreational craft were required to use the existing commercial channel.

THE PROBLEM OF SECURITY AT THE EXXON TERMINAL

70. Discussions with government agencies and the industrial concerns
located along the westerly shore of the Island End River in Everett served
to identify potential problems associated with use of the river by recrea-
tional craft. In general, representatives of the industries which use the
Island End River felt that small craft in the river would cause little inter-
ference with operations. Some concern was expressed about accidents if
small boats are to use the existing channel. Enforcement of boating safety
regulations would help alleviate potential problems. They noted that commer-
cial shipping already mixes with recreational boating on the Mystic River,
although substantially more space is available for maneuvering.

71. Representatives of Exxon were more concerned with the potential for

an accident with the volatile chemicals, such as gasoline or naptha handled

at their terminal. They preferred that the recreational channel be situated
at a reasonable distance from their terminal. '

THE PROBLEM OF POOR WATER QUALITY

72. At present, water quality in the Island End River is pootr. '~ Bottom
sediments in the river are polluted with heavy metals and petroleum resi-
dues, due to runoff from urban areas, leaching from solid wastes disposed
of near the shore of the river and possible discharges from vessels and
industrial activities on the shoreline of the river. The proposed project
could impact water quality in several ways. In the short term, dredging
will result in deterioration of water quality. However, it will also remove a
portion of the polluted bottom sediments. Long term impacts of the project
will be due to pollution produced by the recreational boats. '

PROBLEMS WITH DISPOSAL OF DREDGED MATERIAL

73. Sediments in the Island End River are primarily organic silts and clays

~and are contaminated with heavy metals and petroleum products. If these

materials were removed by dredging, both state and federal regulations
would control their disposal.

74. Ocean disposal of dredged material is controlled by federal reguiations.
Because the sediment has passed minimum federal bio-assay standards for .
toxicity to marine organisms, ocean disposal will be permitted. However,

. adverse impacts on water quality and marine organisms will be associated

with the discharge of any type of sediment into the ocean.

75. Under state regulations, land disposal of dredge material must take
place in a site which is approved by the local board of health, and is con-
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fined in diked or bulkheaded sites with facilities to control effluents.
Because of the presence of pollutants, the Massachusetts Department of
Environmental Quality Engineering feit that jand disposal of the dredged
material from the Istand End River could be a serious problem. In addition
to its toxic properties, the sediment has poor structural properties. There-
fore, the dredged material would not be usable as a structural fill material
beneath buildings or structures. Disposal at the site of the proposed land-
fill at the proposed Massport Containers Port facility in South Boston is
feasible. However, the schedules of the two projects would have to be
coordinated and the dredged materials would have to be similar to the other
materials to be involved in the landfill.

- PROBLEMS WITH ALTERATION OF THE INTERTIDAL ZONE

- 76. The National Marine Fisheries Service and the Massachusetis Division of
Marine Fisheries expressed concern over preservation of the intertidal zone.
Because the extent of the intertidal zone habitat is limited in the inner
Harbor, efforts should be expended to preserve remaining areas. Marine

life in this zone serves as a food source for fin fish, The agencies felt
that it may become a more important resource in the long term as water
pollution is abated. Soft-shell clams were found in the intertidal zone near
the mouth of the river. Although the Island End River is closed to shell-
fishing because of pollution, the existing shellfish population can help to

- repopulate other shelifish beds in Boston Harbor.

" OPPORTUNITIES

77. The former Naval Hospital site presents an opportunity for the City of
Cheilsea to develop the property for a variety of civilian uses. The hospital

site can be considered a unique land resource in that it provides

eighty-eight acres of developable land on a scenic site only two miles from down-
town Boston. [ts undeveloped waterfront has a potential for recreational

use in an area where most of the waterfront is used for industrial purposes.
The availability. of a marina site also presents an opportunity to address

regional needs for boat mooring and storage facilities, public access to the

- waterfront, and pubiic recreation facilities.
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SECTION B ‘ \
PLANNING OBJECTIVES AND CONSTRAINTS

NATIONAL OBJECTIVES

~78. Planning for channel improvements in the Island End River is based in

part on national objectives of economic development and enhancement of
environmental guality. Section 103 of the Water Resources Planning Act of
1965 directed the National Water Resources Council to establish principles
and standards for planning federal and federally-aided water resource
projects. In 1973, the Council published Principles and Standards
for Plann-ing Water and Related Land Resources which provide the broad
policy framework for planning activities. The Standards provide for uni-
formity and consistency in comparing, measuring and judging the beneficial
and adverse effects of alternative water resource improvement projects.
The purpose of the Principles and Standards is to promote the quality of
life by planning for the attainment of the following objectives:

'To enhance national economic development by increasing the value of

the nation's output of goods and services and improving national

economic efficiency. ' '

To enhance the quality of the énvironment by the mangement, conser-
vation, preservation, creation, restoration, or improvement of the
quality of certain natural resources, cultural resources and ecological
systems.

79. These are generally termed National Economic Development (NED) and
Environmental Quality (EQ) objectives. The NED and EQ objectives were

fully considered In developing and evaluating the alternative improvement

plans. , : '

PLANNING OBJECTIVES

80. Planning objectives are based on consideration of the nationat object~
ives of economic development and environmental quality, and the specific
problems and needs of the project area. The planning objectives are used
in the development and the evaluation of alternative plans. In some cases,
the following planning objectives may represent valid but conflicting goals.
The final plan will incorporate trade-offs among different objectives.

81. COORDINATION WITH THE CHELSEA NAVAL HOSPITAL MASTER
PLAN - Alleviate the problems of a limited tax base and restricted employ-
ment opportunities through encouraging full scale development of the
Chelsea Naval Hospital site in conformance with the site Master Plan by
constructing the recommended 250 boat marina facilities on the island End
River. Marina-related commercial use is proposed for Buildings two and
three. The existing pier will be used as part of the marina. The plan also
calls for a commercial/industrial site adjacent to the marina..

82. 'COORDINATION WITH THE PROPOSED MDC PARK - Improve the
problems of limited recreational facilities and waterfront access for Chelsea
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residents by encouraging development of the proposed MDC park. The
channel improvement plans should be compatible with the concept of a
waterfront park along the shores of the Island End and Mystic Rivers. An
important consideration is the need for protection of the park's shoreline.

COORDINATION WITH THE PROPOSED MARINA FACILITIES

83. Help alleviate the problem of inadequate boat mooring space, repair and
storage facilities by encouraging development of the proposed marina facilities.
The channel improvement plans must take into account the proposed location of
the marina and boat launching ramp, the effects of shoreline protection on
proposed adjacent land uses and the effects of land disposal of dredged
material on proposed land uses.. The channel and turmng basin will be
located to accomplish the fo!iowmg

provide sheltered dock areas,

minimize costs of marina devetopment

provide for maximum number of spaces at the marina and
allow for flexible staged constructton of the marina.

84. To date, deta;led marina plans have not been developed by the City of
Chelsea. Therefore, the channel locations developed in this study may
place restrictions on the location and configuration of subsequent marina
development. The costs of the marina development wiil be borne by the
local government and private developers. The channel locations must allow
for the marina development at a reasonable cost and must provide for as
large a capacity as is economically feasible, since future revenues will be
based on rental of marina slips. Recreation benefits are also dependent
upon the number of boats which will use the proposed marina.

PROVIDE SAFETY AND MANEUVERABILITY IN THE PROPOSED CHANNEL

.85. Due to the existing restrictions on navigation in the Island End
‘River, adequate channel width and depth should be provided for the types
of boats expected to utilize the channel. The channe! dimensions should
allow for safe operations with minimum possibilities of collisions or ground-
ings. The Reconnaissance Report recommended channel dimensions of one
hundred feet wide and six feet deep. The required dimensions will be
established by evaluating the requirements of the projected fleet.

PROVIDE A STRAIGHT CHANNEL TO AID IN NAVIGATION
86. Due to the anticipated inexperience of many boat operators in the Island
End River, a relatively straight channel alignment should be provided to
simplify navigation for small craft.

PLANNING CONSTRAINTS
MINIMIZE CONFLICTS WITH COMMERCIAL SHIPPING

- 87. Conflicts with industrial shipping should be minimized both fo avoid
delays and to reduce potential safety problems. Some interference and delays
are likely, especially at low tide if the existing commercial channel is used by
small boats. Of greater concern are the safety problems associated with the
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maneuvering of tug assisted barges and freighters in a confined channel.
Tug propelier wash is strongly turbulent and is capable of overturning small
craft. Methods, procedures and schedules of proposed dredging operations
must be controlled to prevent disruption of commercial shipping during
construction.

DISCOURAGE RECREATIONAL BOAT USAGE [N THE VICINITY OF THE
EXXON TERMINAL ‘

88. Due to the possibility of an accident involving the wvolatile chemicals at
the Exxon Corporation the proposed recreational channel should be located
at a reasonable distance from the existing commercial channel at the Exxon
facilities.

MINIMIZE THE AMOUNT OF DREDGING

89. The total volume of dredge material should be carefully controiled to

“minimize economic costs and adverse environmental impacts. Dredging will

cause primary adverse effects on water quality, marine life, and the intertidal

zone and secondary adverse impacts relating to the disposal of dredged materials.

During the dredging, short term impacts occur as bottom sediments are stirred
up and remain in suspension in the water. Dredging operations alsc contri-
bute to air pollution and noise. A longer term effect is due to alteration or
destruction of marine life that inhabits the intertidal zone.. 1t is also desirable
to reduce the amount of dredging in order to diminish the problems associated
with disposal of the dredged material. ‘

AVOID ENCROACHMENT ON THE MDC PARKV

90. The MDC has begun the development of a twenty-six acre park along the
edges of the Mystic and Island End Rivers. Since locating the marina within

the proposed park would directly conflict with current park p[ans, the marina
facility must be located upstream on the Island End River.

91. The marina would require that a substantial amount of fand area be
devoted to facilities such as parking, access roads, and structures. There
is a limitation on land available at the site of the proposed park for such
facilities. Further, it is contrary to MDC policy to supply such facilities on
park property for non-park users.

AVQOID ALTERATION OF THE EVERETT SHORELINE

92. The entire Everett shoreline is highly developed and is protected by '
timber bulkheads or riprap. Most of the land up to the bulkheads or top of
slopes is in active use. Any changes to the Everett shoreline would likely
require acquisition of property and would probably meet opposition from
Everett property owners. In order to preserve the stability of the slopes on
the Everett shareline, channel alignments must be placed at an appropriate
distance from the Everett side. The criteria for locating channel alternatives
are discussed in Appendix 4. No marina facilities should be located on the
Everett shore as there is insufficient land available for suitable support
facilities. .
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EXHIBIT 1-1
Development Plans Chelsea Naval Hospital

The following is a series of excerpts from the

Development Master Plan and Feasibility Analysis - Chelsea

-Naval Hospital. These exderpts provide an overview of the

deveiopment pléns fér the marina.



SUMMARY OF THE PROPOSED,DEVELOPMENT PLAN

The program of development for the Hospital site
includes the following elements:

0 Waterside Public Park of 26 Acres.

o Residential Community of 1200 units
including approximately:

300 buplex Townhouses '
570 Mid~Rise Market Rate Apartments
300 Subsidized Elderly Apartments

©¢ Marina for 250 Boats and Related Marine
Commercial Uses. :

o Fourteen Acres of Light Industrial Uses.

The Waterside Park is planned as a passive recreat-
ion area where residents from Chelsea and surround-
ing cities can picnic, play, and enjoy the views

of harbor activity. The heavily landscaped park will
be operated by the MDC and be open to the public.
Though larger in size, it's use will be similar to

the waterfront park in Boston.

The residential community, atop the hill to afford
striking views of the Boston skyline, the harbor,
and the outer suburbs to the north, is planned at

a relatively low density to improve it's marketabil~
ity. The duplex townhouses will be built into
the side of the hill affording. ease of entry and
privacy. The mid-rise, conventionally financed,
apartments will include both hew construction and
the rehabilitation cof historic structures. Ancillary
commercial -and community facilities will be located
on the first floor and courtyard of the historic
Marine hospital. This Town Centre will be the focal
point for community activities, including tennis,
swimming, meeting rooms and a health club. The

elderly apartments will also be adjacent to this
activity area. :

The Island End River will be dredged to provide one
of the few protected marinas for small boats in
Boston Harbor. Townhouses will be constructed near
the piers with boat storage and related marine
commercial uses developed on the low land adjacent
to the marina.



The plan also calls for other light industrial
uses to be built on the flat land on the eastern
side of the new access road connecting the site
with newly reconstructéd Spruce Street.

As indicated by an analysis of the Greater Boston .
housing market the apartments and townhouses should
receive strong market acceptance because of the
proximity of the site to downtown Boston and the
views and amenities inherent in the proposed plan.,
Achievement of the development program is depen-
ant, however, upon the availability of public
funding for site clearance, roadway and utility
construction, and a subsidy to defray the excessive
costs of rehabilitating the historic structures

for residential uses. : . '

In the next stage of implementation the site will
be advertised for developers, environmental clear—
ances obtained, and final acquisition negotations
with GSA completed. Preliminary indications of
support for federal funding have been obtained,
thus it is anticipated that the required BOR, EDA,
and HUD -grants will be received in the first half
of the 1978 with actual demolition and construction
commencing in 1979. '

DEVELOPMENT IMPACT ON THE CITY OF CHELSEA

Hopes for the rebirth of Chelsea rest with the
accomplishment of this development program. When
completed the project will produce over $1,000,000
per year in taxes on land previously tax exenmpt.

" This revenue, amounting to approximately $18/1000
on the Chelsea tax rate, will afford the City an
opportunity to better provide sorely needed sexrvices
to its below average income population.

Most importantly, however, the park, marina, and
housing will signal to all that Chelsea has been
reborn, that it can attract upper-income people
back to the city, that it is not merely a declining
industrial city. The impact of that change in
preception will have far~reaching effects on the
surrounding property throughout the city.

—



CHAPTER 3

f

HOUSING DEVELOPMENT PLAN -

GENERAL DESCRIPTION

This Housing Development Plan is intended as a set
of guidelines and constraints for the private
development of those areas of the Chelsea Naval
Hospital site not included in the proposed MDC
Park and the marina development area. The Plan
defines the range of feasible and desirable poten-
tial uses which a private developer or developers
will be permitted to construct on the site, and
describes the environmental goals that the design
of the constructed units should attempt to achieve.

The Development Plan {see Exhibit 3-1) divides
the private development portion of the site into
Development Zones, and for each defines the types
and numbers of units, heights of construction,
environmental characteristics and amenities rec-
ommended for that zone. These zones should be

 understood as general areas of the site, as their

defining characteristics will suggest, and not as
parcels with rigid boundaries boundaries. Further-
more, the unit types and characteristics recommended
for each zone are not intended as unguestionable
restrictions; rather, some mixture and variation
upon the guidelines may be appropriate. The
Development Plan is designed to permit a range

of solutions, setting only the predominant character
for the development of each area of the site..

The description of the Development Plan is accompanied
by an Illustrative Site Plan (Exhibit 3-2) and
companion photographs of a site model (Exhibit 3-3). .
These designs illustrate one potential solution that
typifies and complies with the Housing Development
Plan guidelines. This is not intended to suggest
that the design is the only acceptable solution;
rather, this Illustrative Site Plan should assist
the reader in understanding and imagining the rea-
sons for and implications of the Develcopment Plan
guidelines. ‘
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Overall Character _
The design approach to the site should attempt
to utilize and preserve the natural assets of
the site -~ its visible hilltop, slopes and well~
developed vegetation. The image of the whole
site that the veiwer approaching on the Mystic
River Bridge has should be that of the dominance
of the topographic features and vegetation,
rather than of the bulldlngs placed upon the
site.

Development is projected of approximately-lzoo
units of housing on the site, to be developed

in stages as described below (see Phasing Pro-
posal}. Of that total, roughly 25% -~ 30% should
be townhouse units, 45% - 50% market-rate apart-
ments, and 20% - 25% subsidized apartments for
the elderly.

The housing development should take advantage
of and orient to, as much as possible, the
attractive views and desirable micro-climate
toward the south, southwest and west.  The
buildings atop the hill should act as a buffer
from the harsh winter winds from the north;
they should capitalize on the attractive long
distance vista of the hills to the north and
northeast, while screening the views of the
nearby 1ndustr1al area.

The housing development should be designed to
give a sense of neighborhoods within the overall
development, through clustering of units and
focal community spaces. The residents should

be able to identify with a smaller neighborhood
grouping, rather than only the overall 1200-unit
development.

Certain existing structures on the site are to
remain in the new development: those that are

_ on the National Historic Register, including
buildings one, fifty-nine, the Commandant's House
and the Constitution Magazine; and some which are
substantial residential structures that can be
easily reused for residences and which add con-
tinuity to the historic characrer of parts of the
site, including residence B,C,D,E,F, and G.

These buildings should be actively reused and
integrated into the overall development and use
of the site. Others may desire to rehabilitate
additional structures which is to be encouraged.
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CHAPTER 5

'COMMERCIAL-INDUSTRIAL DEVELOPMENT AREA

-

GENERAJL DESCRIPTION

The redevelopment program of the Chelsea Naval
Hospital site calls for one~fouth (1/4) or
-approximately 22 acres to be developed for
commercial or industrial purposes. The area
designated is the relatively flat section of
the site adjacent to the Murray Industrial Park.
- The new access road will link this section
directly to Spruce Street.

The major focus of this commercial-industrial
development area will be a new marina for
approximately 250 boats on the Island End River.
In addition to the marina itself with ancillary
commercial facilities such as a restaurant the
development program calls for marine related
industrial uses such as boat repair and storage.
Light industrial uses not marine related are also
possible on the site. : . . :

A substantial need-for pleasure boat docking
facilities exists in Boston Harbor. With the
increase in boating activities there are long
‘waiting lists for docking space at protected
marinas. The proposed marina area though re-
quiring substantial site inprovements is part-
icularly well suited for this use. Removed from
the main shipping channel the mooring area will’
be protected from the wave action of passing
tugs and ships. The proposed marina will afford
boat owners easy access to the open ocean and
yet protection from storms. ‘ -

The large marina as propeosed will create a re-
quirement for the ancillary boat repair and
storage services. In addition, these services
are not readily available in the inner harbor,
so ‘it is anticipated that boats moored else-—
where will be brought to the proposed facility
for repair and storage. Eventually it is hoped
that marine related manufacturing facilities
might alsc be developed on the site. The land
not used for marine facilities is available for
general industrial development. Sweetheart Paper
Company, an abutter to the site, is interested
in acquiring a portion of the land for its
expansion needs. It is also anticipated that
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‘when the Murray Renewal Park is completely sold

that there will be additional demand for industrial
land. 'The physical improvements to the renewal

area are now being completed so sales of that land
should begin in the next six-months. One half of

the site has been sold as a shopping center site
which is now under-construction. The industrial

land in the Naval Hospital site will be ready for
marketing in approximately two years when the

access road is constructed. This time schedule

will mesh with the completion of marketing activities

.in the renewal area.

SITE IMPROVEMENT COSTS

'In addition to the new access road connécting the

site to Spruce Street which is also required for

- the park and housing developments, substantial site

improvements will be required to create a marina
in the Island End River. Historically marina
development without some form of public subsidy
has been difficult. It is especially so on this
site where a harbor itself mus% be created. In
general the public sector will create the waterfront.
facilities and piers and the operator of the
facility will construct the buildings on the approxi-
mately 8 acres of land. Some subsidy will alsoc be
required to offset the excessive costs of rehab-
ilitating the Constitution Magazine. An estimate
of the development costs prepared by Sasaki Assoc—-
iates based on similar marina design is set forth
below for the marina facilities. The figures do
not include the potential private development of
the remaining 14 acres of industrial land. It

is proposed that the facility would be constructed
with public funds and leased for a long term to
the private developer. The lease would guarantee
the availability of berthing space on an equitable
basis. Tax revenue from the commercial~industrial
area should approximate $300,000 per vear based

on a 50% lcad coverage foxr industrial and 20% of -

gross marina revenues.
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MARINA DEVELOPMENT

PRELIMINARY COST ESTIMATE

PUBLIC DEVELOPMENT COSTS.

- Dredging 500,000
Floats 367,200
Piers 165,000
Bulkhead 550,000
Concrete Slab & Cap 63,500
Rip Rap 13,440
Extra Structural ; : _
Repair of Bldg. ‘3 120,000
Sub Total $1,779,140
Contingency, Engineering '

& Escalation 30% 533,742
Total Public Development Cost $2,312,882
PRIVATE. DEVELOPMENT COSTS

Plaza ' 562,000
Asphalt Paving 357,094
Structures 2,400,000
Renovation 372,750

" Concrete Walk 9,300
Landscaping : 18,450
Sub Total $3,719,594
Contingency, Engineering '

& Escalation 30% 1,115,878

- TPotal Private Development Cost $4,835,472
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PUBLIC COSTS

PARK
Demolition
Construction

Sub-Total .

HOUSING & OTHER
Pemolition
Roadways
Sewer

torm Drains

Water
Electrical
Restoration
Land Purchase

Contingencies/Engineering

Sub~Total
COMMERCIAL-INDUSTRIAL
Dredging
Piers & Bulkhead
Restoration

Contingencies/Engineering

Land Purchase
Sub-Total

ADMINISTRATION & LEGAL

ADJACENT ROAD IMPROVEMENTS

_Sewer & Waterx
Less Land Proceeds
TOTAL PUBLIC COST

PRIVATE CQSTS
Housing
Marina
Indusgtrial

TOTAL PRIVATE¥COSTS
TOTAL INVESTMENT
RATIO PUBLIC TO PRIVATE
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FUNDING PROGRAM

(000)
Tctal : Corps HUD Comm, of
Cost  BOR EDA Eng. UDAG Mass.
$ - 103.8 : 62,3 41.5 -
. 2,255.9 1,128.0 1,127.9
2,359.7 _
924.2 554,5 369.7
1,070.0 128.4 941.6
365.,0 54.8 310.2
564.8 84,7 480.1
796.5 119.5 677.0
410.0 £1.5 348.5
360.0 ‘ 360.0
746.0 746.,0
826.1 123.9 702.2
§,062.6
500.0 250.0 250.0
1,159.1 £95.5 463.6
120.0 -120.0
533.7 320.2 213.5
622.6 622,56
2.935.4
500.0 500,0
2,300.0 2,300.0
372.0 223.2 148.8 ‘
(1,368.6) (1,368.6)
$13,161.1 1,128.0 2,428.5 250.0 $5,926.7 3,427.9
53,528.7
4,835,5
10,323.7
$67,687.9
$81,849.0
C 6.2:1-



APPENDIX 2

FORMULATION, ASSESSMENT AND EVALUATION OF DETAILED PLANS



SECTION A

© FORMULATION, ASSESSMENT AND EVALUATION OF DETAILED PLANS

1. The formulation of a plan of improvements for the Island End River

has followed the procedures of the Water Resources Council Principles and
Standards. Local needs and objectives were identified and project-specific
planning objectives and constraints were established. These planning ob-
jectives and constraints were considered in the formulation of detailed

- plans, as were the national objectives of National Economic Development

(NED) and Environmental Quality (EQ).

FORMULATION AND EVALUATION CRITERIA

2. Detailed technical, economic and environmental criteria were applied in
the formutlation and evaluation of the alternative plans. These criteria
refiect quantitative measures of the plan performance in relation to the
national and local planning objectives and planning constraints. These
criteria, which are described below, are utilized in the System of Accounts
to evaluate the four alternative detailed plans.

TECHNICAL CRITERIA

3. The technical criteria are as foltows
- The selected plan shouid allow adequate space for a marina with a
capacity of about two hundred fifty slips. The marina should be
located such that the shore facilities can be provided at a reason-
able cost and in a manner consistent with the overall redevelopment
plans for the Naval Hospital property.

- Channel dimensions (length, width and depth) should be adequate
for the types of craft expected to use the river. _

- Provide adequate separation from the Everett shoreline such that
dredging will not have an impact on the stability of the shore and
no shore protection will be required.

ECONOMIC CRITERIA
4, The economic criteria are as follows:

- Maximize net benefits (project benefits minus project costs).
- Minimize local cost of the project.



- Maxnmlze net benefits to the City of Chelsea (sponsor of local share
of project cost). _

- Minimize potential development cost of locally funded harbor
improvements, such as the boat launching ramp and marina.

- Minimize adverse lmpacts on operations of existing industries in
Everett.

ENVIRONMENTAL, SOCIAL AND CULTURAL CRITERIA
The environmental, social and cuftural criteria are as follows:

- Minimize volume of dredge material in order to reduce problems
relating to the disposal of dredged materials. :

- . Minimize removal and alteration of intertidal areas to avoid impacts

- Provide aesthetic compatibility with MDC park and Naval Hospltal
housing redevelopment plans.

- Enhance and restore historic char'acter' of U.S.S. Constitution

© Magazine and pier.
- Maximize safety and ease of nav:gat;on to recreational craft.



- SECTION B

POSSIBLE SOLUTIONS

6. Possible solutions to the problem of developing recreational boating
facilities at the Chelsea Naval Hospital property include utilizing existing
conditions (no improvement option) or developing new facilities.

NO IMPROVEMENT OPTION

7. The development of recreational boating at the Naval Hospital property
without the federa! project would be extremely unlikely. With no federal
project there would be essentially two options that could be undertaken
without dredging.

8. The first would be to make use of the Istand End River in its present
condition for the mooring of boats. Because of the tidal range and the
present depths in the river, moored boats would have to he allowed to
ground at low tide. The types of boats used would, therefore, be limited
to small outboards or small centerboard sailboats. Use of the river would
be limited by tide conditions.

- 8. The other possibility under the no improvement option wouid be to
locate a marina along the Mystic River where adequate depths are already -
available. _ : ‘

10. Although the depth of the water at a Mystic River site would be ade-~
guate and would require little dredging, there are other disadvantages. A
marina site on the Mystic River is not as sheltered as the Island End River.
Boats would be exposed to waves in the river as well as wakes from passing
ships. The number of berths in a8 marina would be constrained by the
amount of space available between the shoreline and the pier/bulkhead line
which is quite close to shore. Because of the heavy use of the Mystic
River by commercial shipping, it is unlikely that a marina would be allowed
to extend beyond the pier/bulkhead line. The pier/bulkhead line is aiso
close to the shore along the Island End River; however, because there is
currently no vessel traffic at the proposed marina site, it is anticipated
that the restriction of the pier/bulkhead line can be relaxed. Even if the
pier/bulkhead line restriction did not apply on the Mystic River, there
would be sufficient space for marina development there than in the island
End River. There is a second primary factor, however, which preciudes
development of the marina on the Mystic River., It is the intended use of
the shore as a park.

11. There would be a number of legal and jurisdictional problems involved
with locating the marina off the shore of the proposed MDC park. The City
of Chelsea would like the marina to be operated by private industry on a
long-term lease and thus produce revenue for the City. Current MDC poli-
cies prohibit the providing of facilities for private use with public funds.
Facilities in MDC parks are generally only provided for the users of the



park. In addition, the need to provide security for the marina is generally
incompatible with the open access of the park. Substantial space would be
needed on shore for parking and marina support facilities. Most of the
land within the park has been allocated for wvarious recreational uses. The
marina is also intended to stimulate other tax-revenue producing private
development on shore such as restaurants or marina-related enterprises.
Neither marina support facilities nor related on shore private development is
compatible with the aesthetic quality or function of a park. Therefore,
location of a marina and related shore facilities within the limits of a public-
ly owned MDC park is incompatible with the plans for and the intended
function of the area.

' DEVELOP NEW FACILITIES

12. The development of new faculltles in the !sland End Rver is cons:der‘ed

to be the most satisfactory means of meeting the needs of the City of Chelsea. -

In order to develop detalled |mpr‘ovement plans, the fo[iowmg four steps
were undertaken:

PLAN FORMULATION RATIONALE

CHARACTERISTICS OF THE PROJECTED RECREATIONAL BOAT FLEET

13. The numbers, sizes and types of the boats expected to use the Island
End River were estimated using the procedures set forth in Appendix 6.

ESTABLISH THE MARINA LOCATION, SIZE AND CONFIGURATION

14. Marina plans were shown in the Master Plan for the Naval Hospital in
concept only. . Although the Master Plan projected a capacity of two hun-
dred fifty boats at the marina, there were no detailed drawings establishing
the nature or location of piers, floating docks and boat launching ramp.

15." The Master Plan showed the use of the Constitution Magazine Buildings
as marina-related commercial buldings. As illustrated in Exhibit 1-1, the
existing stone pier behind these buildings was incorporated into the marina
and additional piers were shown extending at right angles from the shore
into the river. ' '

16. .In the Reconnaissance Report, the preliminary plan contained a

two-acre turning basin approximately three hundred feet square immediately
opposite the existing pier. The Reconnaissance Report made no assumptions .
about berthing configurations.

17. For the purposes of this study, marina concepts were evaluated in
order to locate the channel and to establish the slip capacity.

18. Two alternative marina plans were deve!oped and are illustrated in
Figures 2-1 and 2-2. Marina "1" is based on the concept shown in the
Master Plan, using the existing stone pier behind Building Two. A boat
launching ramp is located at the far upstream end of the marina, while
docks extend five hundred fifty feet downstream and seven hundred feet



upstream from the central pier. Marina "1" does not include a turning
basin.

19. As shown in Figure 2-2, marina "2" is based on locating the marina
facilities upstream of a two acre turning basin. A nonrectangular turning
basin was used to correspond to the shape of the river.

20. An evaluation of the marina alternatives indicated that Marina "1" is
preferable to Marina "2Y for a number of reasons. . In general, a turning
basin requires an excessive amount of space within the tidal basin. Conse-
quently, in order to accomodate the desired number of berthing slips at the:
marina, an extensive amount of dredging and bulkheading will probably be
required with Marina "2%.

21. The costs of development for Marina "2" are therefore higher, both
because of more extensive shoreline protection and the larger amount of

‘dredging needed for the marina basin. Assuming an upper limit on the per

slip development cost of about $4,000 and further, assuming that no pier
construction would occur along the Everett shoreline, the reasonable berth-
ing capacity of Marina "2" is one hundred eighty boats.

22. Marina "1V provides a lower development cost per slip and also accom-
modates many more boats. There are two disadvantages to this marina con-
figuration. - First, the docks located on the downstream end are somewhat

" distant from the parking area. Secqnd!y,' no turning basin is provided.

23. Although Marina "1" does not include a turning basin, it does provide
a one hundred foot wide channel adjacent to the berthing area. Most boats
using the marina will be power boats less than forty feet in length. These
vessels are highly maneuverable and will operate at low speeds in the
marina area. In addition, many of the sailboats will probably have auxilary
power. For these reasons, a turning basin is not considered a necessity.
Elimination of a turning basin will improve the development advantages of
the marina, reduce the amount of dredged material and reduce overall
project costs. The marina concept shown in Figure 2-1 was, therefore,
used as the basis of the development of detailed plans. '

ESTABLISH REQUIRED CHANNEL DEPTHS AND WIDTHS

24. Alternative channel depths and widths were analyzed to determine the
most cost effective dimensions based on the type of craft expected to use
the Istand End River. A channel depth of six feet MLW and a channel
width of one hundred feet were found to be the most desirable channel
dimensions. The determination of channel dimensions is explained in detail
in Appendix 6. '

DETERMINE ALTERNATIVE CHANNEL LOCATIONS
25. Four separate channel locations were developed for detailed study.

These have been designated as Detailed Plans A, B, C and D. These four
plans are analyzed in detail in the following section. '



DESCRIPTION AND EVALUATION OF DETAILED PLANS

PLAN A

26. Plan A, which is indicated in Fsgur‘e 2-3, requires the joint use of the
existing commercial channel by recreational and commercial craft. The small
craft channel would be dredged 1300 feet beyond the upstream end of the
existing commercial channel. The channel would be one hundred feet wide
by six feet deep at mean low water. It would be located roughly eighty to
one hundred feet from, and parallel to, the Everett shoreline.

27. The area to be dr‘edgéd for the channel generally follows the MLW
stream bed. The present elevation of the river bottom ranges between one
and one-half feet below to about 3 feet above mean low water.

28. Plan A necessitates the dredging of 52,000 cubic yards of material for
“the access channe!. The marina basin and boat ramp would require the
dredging of an additional 65,000 cubic yards, by local interests. This
dredging would remove 2.0 acres of intertidal zone and alter an additional
0.5 acres. The dredging impacts of Plan A are summarized in Table 2-1.

29. Cost estimates for Plan A are summarized in. Table 2-2. Pian A is es-
timated to have an mltla! cost of $519, 000 and result in annual net benefits
of $238, 300

30. Since Plan A involves the joint use of the existing channel for both
commercial and recreational craft, it may have some adverse impacts on
existing shipping. There may be some minor delays to shipping, although,
legally, the larger, less manuveurable ships have the right of way.

31. Delays to recreational craft are more likely, however, since they would
be forced to wait for the barges and freighters to be manuveured in the
narrow channel. Delays are more likely to occur when there is heavy
recreational boat traffic and when use of the river is restricted to the
dredged channel limits at low tide. Based on the number of shipping
operations, and the expected length of time for the barges or freighters to
be berthed, It is estimated that the recreational benefits of Plan A would be
reduced about seven percent due to delays.

32. Safety factors are more difficult to quantify. If all boaters used

proper operating procedures and obeyed boating safety regulations, there
shouid be no safety problems. However, there may be a number of inexperienc-
ed boaters who might be unaware of the potential safety problems. The

primary dangers relate to the potential of collisions due to a small craft

cutting across the path of a larger vessel and the potential of a small boat
coming too close to the turbulent wash pr‘oduced by the large commercial

tugs.

33. It should be noted, however, that shared use of channels by commet-
cial ships and recreational boats is common in harbor areas and presently
occurs in the Mystic River.



A)

B)

TABLE 2-1
Dredging Impacts of Plan A

Volume of Dredged Material (cubic yards)

Marina Basin and Ramp 64,900
Access Channel S 51,800
- TOTAL ' ‘ 116,700

Area Dredged (acres)

Intertidal Area

Removed
Marina Basin 5.3
Channel 2.2
TOTAL 7.5

Total Intertidal Area in River 19.7 Acres

Intertidal Area
Altered
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TABLE 2-2

Plan A Project Cost Estimates

Total First Cost

Dredging . o
' (52,000 c.y. @ $7.50/c.y.)
Contingencies (15%)
SUBTOTAL
Engineering (7%)
Supervision and Administration (8%)
SUBTOTAL
Aids to Navigation -
Total First Cost

~ Annual Cost

Amortization
(50 vyears at i = 7-1/8%)
Annual Maintenance Dredging
(4% @ $8.00/c.vy.)
Maintenance of Aids to Navigation

Total Annual Costs
SAY .

$390, 000

58,500
$448,500
31,400
35,900
$515,800
3,000
$518,800

$ 38,200
16,640

1,500

$ 56,340
$ 57,000



34. Although no adequate quantitative assessment of the safety impacts can
be made, Plan A is considered to have a somewhat adverse impact in this
regard. It aiso presents.a second, and difficult to quant:fy, safety prob-
lem relating to the Exxon terminal. Plan A would require recreational craft
to pass in ciose proximity to a facility where large volumes of volatile sub-
stances are handled and stored.

35. Another disadvantage of Plan A is that by designation of the existing
commercial channel for recreational use, would require Federal acquisition of
the channel. Future alteration of the channel or the Everett shoreline as
required by the existing industries who paid for the original construction of

the channel may be hampered. For example, future extension of piers into

the channel or private maintenance dredging could be ruled out due to
conflicts in use of the channe! by recreational craft. This possible dis-~
advantage to industries located in the City of Everett would occur as a
result of a project partially funded by and intended to pr:marliy benefit the
City of Chelsea

PLAN B

~ 36. Plan B, shown in Figure 2-4, involves construction of a separate

channel for recreational craft parallel to and contiguous with the existing -
commercial channel. Upstream of the commercial channel the alignment of
the recreational channe! would correspond to that in Plan A.

37. The dimensions of the existing channel are marked on Figure 2-4 by
the -24 MLW contour. Since all three industries presently use craft with
drafts of twentytwo feet, they are constrained to the area shown at mean
fow water. At present, the channel is somewhat restricted at low water,
especially in the area of the Marquette Cement Company wharves.

38. In order to allow for future widening of the commercial channel and to
provide an adequate separation between the small craft and the commercial
ships, the channel was considered to be bounded as shown in Figure 2-4.
For the purposes of delineating the small boat channel from the commercial
channe!, the latter was considered to be two hundred feet wide at the
Exxon terminal at the mouth of the river, then tapering to one hundred
twenty feet wide at the northern end of the Coldwater Seafood Corporation
wharf. These dimensions will allow for some future widening of the commer-

cial channel in order to permit more clearance past berthed barges at Exxon
and Marquette Cement Corporation.

- 39. Plan B will require navigation aids to mark the eastern edge of the

small boat channel and also possibly to mark the separation between the
recreational ‘and commercial channels.

40. The major advantage of Plan B over Plan A is the provision of separate
channels in the lower portion of the river to eliminate potential navigation
conflicts. The safety problems inherent in Plan A are greatly reduced but
not eliminated. Even though a separate channel would be provided for

small craft, it is likely that some would stray into the commercial channel.
In addition, the wash generated by the large tug boats would have some
effect in the small boat channel.
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TABLE 2-3
Dredging Impacts of Plan B
Volume of Dredge Material (cubic yards)

Marina Basin and Ramp
Access Channel

TOTAL

B) Area Dredged (acres)

.Inter'tidal Area

Removed
Marina Basin 5.3
Channel 3.0
TOTAL | 8.3

Total intertidal Area in River 19.7 Acres
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64,900
64,100

129,000

Intertidal Area
ARltered
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TABLE 2-4

SAY | - $629,000

Annual Costs

Amortization , -$ 46,300
(50 years at i = 7.125%) :

Annual Maintenance Dredging 20,500
(4% @ $8.00/c.v.) ' ' 7
Maintenance of Aids ot Navigation 1,500
TOTAL ANNUAL COSTS _ $ 68,300 .
SAY $ 68,000

11
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Plan B Project Cost Estimates fﬁ,aj
S S
- Total First Cost

Dredging -  $473,600
(64,000 c.y. @ $7.40/c.y.) - | AT el
Contingencies (15%) . : N 54&@(}9_;)
Engineering (7%) 38,100
Supervision and Adminsitration (8%) 43,600
SUBTOTAL ‘ 626,300
Aids to Navigation 3,000
TOTAL FIRST COST $629,300



41. Plan B requires the dredging of approximately 64,000 cubic yards for
the access channe!, the removal of 3.0 acres of intertidal zone and the al-
teration of 1.0 additional acres. The dredging impacts of the associated
non-federal harbor improvements are the same as for Plan A, B, C and D.
The dredging impacts of Plan B are summarized in Table 2-3,

42. Plan B is estimated to have an initial construction cost of $629,000 with
an equivalent net annual benefits of $249,500. Construction cost estimates
are shown in Table 2-4. : '

PLAN C

43. Plan C is shown in Figure 2-5. It involves construction of a channel
for recreational craft on an alignment that is completely separated from the -
existing commercial channel. At the mouth of the river the smail boat
channel would be located about 280 feet from the Exxon Corporation wharves.
Upstream, the Plan C channei tapers towards the commercial channel. Two
small bends are located in the channel, the second at the point where the
proposed marina would begin.

44, Plan C corresponds closely to the channel alignment shown in the
Reconnaissance Report. The channel alignment is generally as near as
possible to the Chelsea shoreline without requ:rmg extensive revetment to
provide shore pratection.

45. The western edge of the channel in Plan C generally follows the -6
MLW contour. Therefore, Plan C would result in moving the -6 contour one:
hundred feet to the east. This would provide a great deal of open water in
the middle of the river and provide maximum maneuverability.

46. Plan C would require a minimal amount of revetment for a length of
two hundred feet along the Chelsea shoreline.

47. As summarized in Table 2-5, Plan C requires the dredging of 89,700
cubic yards of material. Approximately 4.9 acres of intertidal zone area
will be removed and an additional 1.9 acres will be altered.

48. The estimated construction cost of Plan C is $872,000 with an annuai
net benefit of $222,500. The cost estimates for Plan C are summarized in
Table 2-6.

PLAN D

49, In Plan D, the small boat channel is aligned as closely as possible to
the Chelsea shoreline. The western edge of the proposed channel is separat-
ed from the Exxon terminal docks by approximately three hundred eighty
feet.

50. In order to retain the desired 3:1 siope, revetment would be required,
“extending from two feet below MLW to the top of the slope near the sixteen
foot elevation. The area where the revetment is proposed for Plan D is
along the shoreline of the MDC park. The provision of shore protection
along this area is considered to be an aesthetic improvement due to the
current poor condition of the area. The bank is presently suffering from

12



TABLE 2-5
~ Dredging Impacts of Plan C
A) Volume of Dredged Material (cubic yards)

Marina Basin and Ramp 64,900

Access Channel 89,700
TOTAL - ' _ 154,600

Intertidal Zone

B) Area Dredged (acres)

intertidal Area Intertidal Area
Removed | Altered
Marina Basin ' 5.3 ' 1.0
_ Channel ' 4.9 : 1.9
TOTAL 10.2, 2.9

Total Intertidal Area in River 19.7 acres

13



TABLE 2-6

Pian C Phoject Cost Estimates

Total First Cost

Dredging

(90,000 c.y. @ $7.30/c.y.)
Contingencies (15%)
SUBTOTAL

Engineering. (7%)
Supervision and Administration (8%)

SUBTOTAL
Aids to Navigation

Total First Cost
SAY :

Annuat Costs

Amortization

(50 years at i = 7-1/8%)
Annual Maintenance Dredging
(4% @ $8.00/c.y.)
Maintenance of Aids to Navigation

Total Annual Costs
SAY

14

$657,000

98,600
$755,600

52,900
60,400

$868,900

3,000

$871,900

$872,000

$ 64,200

28,800

1,500

$ 94,500
$ 95,000




erosion near the high water line and of revetment or retaining walls may
have to be constructed by the MDC. It should be noted that shoreline
protection is not part of the federal project and would be funded completely
by Iocal interests.

51. With respect to navigation, Plan D provides for the maximum separat;on
of small boats and the large ships, and therefore is the safest plan in that

- respect. However, Plan D would leave potentially hazardous shoals between

the smail boat channel and the commercial channel. Some of these points
in the river bottom would be exposed surfaces two to four feet above MLW

-and covered at interim tides. Although they would be outside of the small
boat channel they could represent a hazard to boaters.

52. Plan D provides a generally straight channel with the easiest naviga-
tion from the Mystic River to the proposed marina.

53. Aithough Plan D has the greatest impact on marine habitats, it is
considered to be the most compatible alternative due to its aesthetic improve-
ment of proposed adjacent land uses. The City of Chelsea representatives
have expressed an interest in the location of the channel close to the Chelsea
shoreline. This is provided by Pian D.

54. . The dredging impacts of Plan D are summarized In Table 2-7. Plan D
would r‘equir‘e the dredging of 110,100 cubic yards of material. It would
result in the removal of 6.2 acres and the alteration of 2.3 acres of

~intertidal zone.

55. Plan D has the maximum impact on intertidal zones near the mouth of
the river where marine life is be found in highest concentration.

56. Cost estimates for Plan D are summarized in Table 2~8. Plan D has an

estimated construction cost of $1,058,000. The annual net benefits of Plan
D are estimated at $202,500.

15



TABLE 2-7

' Dredging Impacts of Plan D

'A) volume of Dredged Material (cubic yards)

Marina Basin and Ramp
Access Channel

TOTAL

B) Area Dredged (acres)

Intertidal Area

Remov'ed
Marina Basin 5.3
Channel 6.2
TOTAL 11.5

- Total intertidal A

16

64,900
110,100

175,000

intertidal Area
Altered

1.0
2.3

3.3

rea in River 19.7 acres



TABLE 2-8

Plan D Project Cost Estimates

. Total First Cost

Dredging

(110,000 c.y. @ $7.25)
Contingencies (15%
SUBTOTAL '

Engineering (7%)
Supervisicn and Administration (8%)
SUBTOTAL

Aids to Navigation

Total First Cost
SAY

Annual Costs

Amortization

(50 years at i = 7-1/8%)

Annual Maintenance Dredging

(4% @ $8.00/c.y.)

Maintenance of "Aids to Navigation

Total Annual Costs
SAY

17

$797,500

119,625
$917,125

64,200
73,400
' $1,057,700

3,000

S A A%
$1,057,700
$1,058,000

$ 77,900
35,200

1,500

$114,600
$115,000



SECTION C

COMPARISON OF ALTERNATIVE PLANS

57. 1In general, there is a trade-off between minimizing delays and
safety problems for small craft and minimizing the project costs and
adverse envircnmental impacts.

58. By utilizing the existing commercial channel, Plan A minimizes
dredging requirements. Therefore, this alternative has the lowest
initial as well as annual maintenance cost. Since no dredging will take
place in the lower section of the river', it also has the |east impact on
ex:stmg marine Ilfe

59. Plan A, however, has a somewhat adverse impact on boating conveni-
ence and safety arising from shared use of the commercial channel by
commercial and recreational craft.

60. Plan A would have virtually no impact on the existing environment-
al conditions downstream of the marina site. Although this would result
in the maximum preservation of the intertidal lands, it would not have
positive aesthetic impacts. Extensive mudflats would remain adjacent to .
‘the proposed waterfront park.

- 61. Plan B provides more safety and convenience to boaters than Plan
A but necessitates expenditures for additional dredging. It also aliows
for the future expansion of the existing twenty-four foot deep industrial
channel to accommodate larger vessels. Plan B requires the dredging
of additional intertidal zones in the lower reaches of the river.

62. Plan C provides more separation from the commercial channel by
approximately eighty feet at the mouth of the river, therefore, providing
a greater margin of safety. Plan C would result in a significant increase
in dredging in the lower part of the river.

63. Plan D has the maximum cost and requires the greatest amount of
dredging and shoreline protection. However, it also provides the
greatest separation between the two channels. This positive safety
aspect of Plan D is somewhat reduced by the fact that shoals above the
- -6 MLW elevation would remain in the center of the river.

64. In general, environmental impacts. increase from Plans A to D,
since the greatest diversity of marine life is found in the region at the
mouth of the river.

65. Aesthetic impacts are considered most positive for Plans C and D
due to an increase in open water area at low tide. The City of Chelsea
considers increasing the area of open water to be an important factor
for enhancing the appearance of the island End River when viewed from
the proposed luxury housing.
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66. Through consuitation with state, local and federal government agencies
and local industries, comments were obtained on the various alternatives.
The Marine Division of the Everett Exxon Corporation terminal had object-
ions about shared use of the channel, as proposed under Plan A, due 1o
potential safety problems. The Marine Safety Office of the U. S. Coast
Guard also cited potential boating safety problems with Plan A and recommend-
ed a widening of the existing channel as in Plan B. .

67. Pian A was felt to be the most desirable plan by the Massachusetts
Division of Marine Fisheries and the National Marine Fisheries Service, due
to the fact that this plan required the least amount of dredging. Plan B
was considered to be acceptable, however, if Plan A were shown to have
adverse safety impacts. In general, these agencies had cbjections to Plans
C and D.

68. The City of Chelsea is. interested in providing the most compatible
environment for the proposed waterfront park and housing redevelopment
plans for the Naval Hospital property. From their point of view, this is
best provided by Plans C and D which will bring the low water line closer
to the Chelsea shoreline and remove some of the exposed mud flats.

SYSTEM OF ACCOUNTS

69. The System of Accounts is a surhmary evaluation required by the
Principles and Standards. The System of Accounts provides in a concise
format an evaluation of the alternative plans in terms of the national objec-

tives of National Economic Development (NED), Environment Quality (EQ),

national accounts of Social WellBeing (SWB) and Regional Development (RD).
It also demonstrates plan performance in terms of the planning objectives
and constraints; the technical, economic and other criteria, as well as other
measures such as plan acceptability.

70. The System of Accounts is shown in Table 2-9. Part A consists of the
ptan description. Part B contains the Impact Assessment in terms of NED,
EQ, SWB and RD. Where impacts are qguantifiable, estimated measures of
impacts are listed. Unguantifiable impacts are described or are ranked by
project. The numbers in parentheses indicate project rankings, "
‘signifying minimum adverse impacts or maximum positive benefits. A H(4
indicates the maximum adverse or minimum beneficial impact.

71. Part C of the table illustrates each plan's contribution to the planning
objectives or constraints and the detailed criteria. Part D contains infor-

mation on plan implementation.

72. The summary assessments of the alternative plans shown in Part B of
the System of Accounts indicate that the plans have varying responses 1o
the different national objectives and accounts. Pan B is ranked first under
the NED objective, based on the criteria of maximum net benefits. Plan A
is ranked second on this objective followed by Plans C and D. :

19



TABLE 2-9

- Without
Project
N.A.
PLAN DESCRIPTON
IMPACT ASSESSMENT
NED :
a. Annual Benefits . 0
b. Annual Const. Cost 0
c. Annual Maint. Cost 0
d. B/C Ratio 0
e. Net Benefits 0
EQ
a. intertidal Zone ‘
Removal (Ac) 0
b. Intertidal Zone
~ Altered (Ac) 0
c. Predging Impacts
on Water Quality -
d. Shoreline Impacts
Revetment (1.f.) 0 -
Aesthetics . -
- Project EQ Rank -
SWB _
a. Interference with
Existing Shipping -
b. Safety for Recr.
Craft : -
c. Accident Potential
Exxon Terminal -
d. Impact on Naval
Hospital Plan Negative
Active Recr. -
- - Project SWB Rank -
RD '
a. Employment & Growth -

Project RD Rank

 SYSTEM OF ACCOUNTS

Pian A
Shared
Channel

$

20

295,300
38,200
18,800

5.2

238,300

2.2 .

0.5
(1)
0

(4)
D

Yes
()
(4)

Positive

(4)
(4)

Positive

(4)

Pian B
Parraliel

Channel

$317,500
46,300
21,700
4.7
249,500

3.0

1.0

(2)
0

(3)
(2)

" Possible
@
(3)

Positive
(2)
(2}

Positive

(3

Plan C Plan D
Separate Separate
Channel Channel
$317,500 $317,500
64,200 77,900
30,800 37,100
3.3 2.8
- 222,500 .202,500
4.9 5.2
1.9 . 2.3
(3) (4)
200 600
2y - (1)
(3) (4
Possible  Possible
(1) (3
(2) (1)
Positive Very Pos.
(1) (3)
(1 (3)

Positive Positive

(2)

(1)
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PLAN EVALUATION

TABLE 2-9
{continued)

Without =~ Plan A

N.A.

- Project - Shared

Channel

CONTRIBUTIONS TO PLANNING
OBJECTIVES AND CRITERIA

a. Compatible with
Naval Hosp. Plan

b. Compatible with
MDC Park

c. Compatible with
Marina

d. Safety and
Maneuverability

e. Minimize
Shipping . Conflicts

f. Discourage

Boats at Exxon Ter.

g. Good Channel
Alignment
h. Min. Dredging

PLAN RESPONSE
a. Plan Found

No

No

No

Unacceptable Chelsea

b. City must
Const. Marina

IMPLEMENTATION
RESPONSIBILITY
a. Federal Project
b. - Local Share
Marina, Shore Fac.
& improvemeriis

a. Federal Share (%)

b. Local Share (%)

No

1

Yes
Yes
Yes
Restricted
No
| No

Yes
(M

ExXxon

Yes

$259,500
$259,500

0.
100

National Marine Fisheries Service and the
Massachusetts Division of Marine Fisheries
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Plan B
Parallel
Channel

ves
Yes
Yes
Yes
Yes
Yes k

Yes
(2)

Yes -

Plan C
Separate
Channel

Yes

- Yes

Yes
Yes
Yes
Yes

Yes .

(3

Yes

Plan D
Separate
Channel

Besf
Best
Yes
Yes
Yes
Yes.

Yes
(4)

Yes

$314,500 $436,000 $529,000
$314,500 $436,000 $529,000

0
100

0
100

0
100



73. Plan C is considered to be the plan providing maximum social well~-
being, since it provides a significant separation from the existing shipping
channe! yet avoids the safety problems of Plan D. Plan B is ranked second
under this account, followed by Plan D and Plan A.

74. Plan D has the maximum positive impact on Regional Development, due
to the positive impact on local employment and its compat:bxl:ty with develop-
ment of the Navat Hospital property.

Part C of the System of Accounts indicates that, in general, all plans -
meet the project planning objectives and criteria, with the exception of Plan
A. Plan A does not meet the criteria of minimizing shipping conflicts and '
discouraging boats near the Exxon terminal. Plan A, however, ranks well
under the objective of minimizing dredging. '

75. Plan Acceptability. is summarized under Part C.2. Plan A is judged to
be unacceptable to the Exxon Company and the Coast Guard. Plans C and
D are judged tc be unacceptable to the Natiornal Marine Fisheries Service
and the Massachusetts Division of Marine Fisheries. :

' SELECTING A PLAN

76. Selection of a plan for navigation improvements to the Island End River
has been based on considerations of economic efficiency, preservation of
environmental quality, boating safety and the needs and objectives of local
and state governments. Based on these criteria, Plan B is found to be
overall the most favorable plan for meeting the project objectives.

NATIONAL ECONOMIC DEVELOPMENT PLAN

- 77. Of the four alternatives evaluated in this study, Plan B would provide
the greatest net benefits. Appendix 6 of this report contains the detailed
benefit/cost studies for the four alternatives, Including the benefit/cost
analysis of the proposed channe! dimensions. The National Economic De-
velopment Plan is the selected plan. : : o

ENVIRONMENTAL QUALITY PLAN

78. The Environmental Quality Plan is the alternative which makes the most
significant contribution to the management, conservation, preservation,
creation, restoration or improvement of the quality of certain natural and
cultural resources and ecological systems. All four alternatives considered
would have positive effects on enhancement, preservation and restoration of
cultural resources. In terms of the proposed land uses of housing and
recreation adjacent to the river, all of the plans would also have positive
aesthetic impacts.

79. Because Plan A would require the least amount of dredging, thereby
minimizing the alteration of marine habitats and minimizing the material to be
disposed of, Plan A is the Environmental Quality Plan. Plan A has not
been selected, however, because Plan A has reduced recreational benefits
due to mterference with commercial shipping, as well as potentla! adver‘se
safety problems.
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SECTION D
THE SELECTED PLAN

80. This section describes Plan B, the selected plan of improvement for
the Island End River. The associated harbor improvements required by
Plan B are described in more detail in this section, as are the construction
and maintenance procedures. General environmental impacts of the Plan are
outlined in this section. K ‘

PLAN DESCRIPTION
81. As is shown in Figure 2-4, Plan B will consist of widening the existing
industrial channel for approximately 1150 feet upstream from the Mystic
River, then dredging a new channel for 1350 feet. Table 2-10 summarizes
the major features of Plan B.
Table 2-10
Pertinent Data - Selected Plan

Total length of channel (feet) - 2500

Length adjacent to existing channel (feet) . 1150
Length upstream of existing channe! (feet) : © 1350

. Width of dredging required adjacent to existing channel (feet) 0-80
{varies) ’
Width of channel bottom * new section (feel) : 100
Depth of channel MLW (feet) . 6
Side slopes below -2 MLW 1T on 3
Side slopes above -2 MLW 1 on 10
Dredge gquantity (cubic yards) - 64,000
Maintenance, average annual (cubic yards) 2,560

HARBOR IMPROVEMENTS

82. No turning basin or anchorage basin areas have been proposed under
the federal part of the selected plan. instead, the access channel has
been designed such that it will extend along the tength of the proposed
mooring area to be provided by local interests.

83. A conceptual plan for a marina has been developed in this study and
is illustrated in Figure 2-1. Such a marina will provide a capacity for
mooring approximately two hundred fifty boats, a boat launching ramp and
all of the required shore facilities. The concepts shown here were based
on information obtained from the Development Master Plan for the Chelsea
Naval Hospital. It is estimated that such a plan would require the dredging
of 65,000 cubic yards of material and the construction of 1250 feet of revet-
ment along the Cheisea shoreline.

84. |t should be noted that the planning, engineering and construction of
the marina and related facilities will be the responsibility of the City of
Chelsea. It is expected that the final design of the harbor facilities are
tikely to” differ somewhat from the concepts illustrated in this study.
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EVALUATED ACCOMPLISHMENTS

85. The evaluated accomplishments that wouid result from the selected plan
of improvements are the recreational benefits that would accrue to boaters
in the City of Chelsea and in the greater Boston area. The demand for
mooring spaces in the Boston area is greater than the available supply;
consequently, new marinas for small boats are required if full benefits are
to be derived from recreational boating. The proposed plan would enable
the City of Chelsea to develop a facility for small boats in accordance with
its stated economic and land use development plans. The selected plan
would result in estimated net annual benefits of $249,500. :

. 86. Other accomplishments of the plan which have not been evaluated in
economic terms are that it would (1) enhance the presentation and restora-
tion of the historic cultural resources on the Chelsea Naval Hospital proper-
ty and, (2) enhance the redevelopment of the Naval Hospital property for
residential, commercial and industrial uses, thereby adding to the tax base
and employment opportunities in the City of Chelsea.

CONSTRUCTION AND MAINTENANCE

87. The dredging contract will specify that the contractor form a channel
with a minimum depth of 6 feet at MLW with a one foot allowable overdepth.
Dredging of a channel in the Island End River will be affected by the nead
to schedule the work according to the height of the tide. The current

- shallow depths. in the river will ‘affect the types.of equipment that can be
used, the method of conducting the dredging and the project cost. '

Typical equipMent that could be used for this project includes:

- A six-yard clamshell bucket dredge on a small barge (up to one hund-
red forty feet by forty feet with a six foot draft).

- Two 2,000-yard scows drawing about two feet when empty and about
sixteen feet when fully loaded.

88. The dredge, working upstream, would cut the channel to the desired
depth from the mouth of the river to the point about eleven hundred feet
upstream where the channel makes a bend and the adjacent deepwater chan-
nel ends. The scows would be floated alongside in the deeper water that
would not have to be dredged. Provisions in the construction documents
would require that these scows be moved as necessary to avoid interference
with existing commercial shipping activities. In general, the scows could be
fully loaded under all tide conditions. This part of the job consisting of
approximately 12,000 cubic yards could be conducted fairly routinely. 89.

89. Upstream of the end of the commercial channel, the 100 foot wide small boat
channel would be dredged in two cuts, the first being 60 to 70 feet in

width. The dredge, working upstream, would clear the first cut to a depth

of 6 feet below MLW. Because the dredge barge would have a draft of only

six feet, it would clear its own path as it advanced. The scows, however,
“would have to be loaded next to the dredge where insufficient depth is
available. Current bottom elevations range from about -2 to +2 MLW. Since

the scows would require two feet of water, even when empty, they could

not be loaded at low tide. At high tide, there would be only about eight to
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twelve feet of water where the scows would be loaded. Therefore, they
could not be loaded to their maximum capacity, even at high tide. The
most efficient way of loading the scow would appear to be to bring in an
empty scow at low tide and fill it with the rising tide. It would then. be
floated out at high tide.

90. After the first cut has been made, the dredge would clear the other

half of the channel while the scows are loaded in the prevously dredged

half. While the scows would now have six feet of water at MLW, it would
still be necessary to work around the tides to some extent.

91. Disposal of the dredged material will take place at sea. Appendix 7
sets forth dredged material disposal options. , -

92. The nature of the dredged material is expected to be primarily mud.
However, the test boring has indicated a layer of dense gravel till at five
feet below MLW. If such material is encountered, it will tend to reduce the
dredging rates.

93. A clamshell dredge could attain a theoretical production rate of 7200
cubic yards per 24 hours. However, substantial downtime is encountered In
dredging operations. Daily maintenance requirements, weather delays, tidal
variations and similar factors, limit productivity. Under normal conditions,

a productivity of 5,000 cubic yards (70 percent efficiency) per 24 hours can
be achieved with a 6 cubic yard clamshell mud bucket. However, based on
the need to work the tide levels and the possibility of encountering gravel,

this rate has been further reduced to a level of 2,000 yards per day for this -
- project. Plan B would, therefore, require thirty two warking days to dredge,

or about six weeks.

94. Maintenance dredging is estimated to be required at five year intervals,
based on a shoaling rate of four percent. Analysis of shoaling rates in the
commercial channel indicates very little sedimentation occurring in that part

- of the river. More rapid sedimentation would occur in the upper part of

the river. Sediments transported into the river from upland runoff would
be deposited here due to the low velocities. Maintenance dredging is es-
timated at 2600 cubic vards annually, or about 13,000 yards at five-year

intervals.

GENERAL IMPACTS OF CONSTRUCTION
95. The construction of the proposed plan will have both temporary and
long-term effects on the environment. Short-term effects include air poliu-
tion, noise and water pollution due to the dredging equipment. tLong-term
effects relate primarily to the alteration of the river bottom.

WATER QUALITY

96. Short-term impacts on water quality will result from oil and grease dis-

| charges from dredging equipment, from increases in turbidity, and from the

reintroduction of sediment trapped pollutants. Disposal of dredged material
will also cause some temporary environmental effecis. Appendix 7 contains
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further analysis of the impacts of ocean disposal. Of these short-term im-
pacts, the increase in turbidity is probably the most serious. Suspended
fine sediments in the water can have a detrimental effect on shellfish and
finfish. For this reason dredging of the Island End River will be scheduled
to take place in the fall in order to avoid adverse effects on the spring run
of the anadromous alewives in the Mystic River.

'97. Since there is presently limited use of the Island End River for recrea-
tional purposes, such as swimming, fishing or shellfishing, the temporary
increase in turbidity will have no adverse effect on these activities.

IMPACTS ON MARINE LIFE

98. Long-term impacts of dredging include removal of existing benthic .
organisms from the river bottom, removal or alteration of marine habitats in
the intertidal zone, and permanent changes to the shoreline and tidal
currents in the river.

99. The most prominent marine species expected to be displaced by dredg-

ing in the Island End River is the clamworm which was found in fairly high

populations near the stream below the low tide mark in the upper part of

the river. It is expected that dreding will also result in the permanent re-

moval of some soft shell clams which were found at the downstream end of

the river. Long-term impacts will be mitigated by the eventual repopulation

of these species in the dredged areas. |If desired, shellfish could be re-

- seeded in less polluted environs prior to dredging. No rare or endangered
species will be affected by the proposed project. '

100. The proposed pian will affect the intertidal zone of the river. The in-
tertidal zone is the area of the river botiom between the low and high water
lines. This area is a valuable source of organisms at the lower end of the
food chain and also a potential habitat for shellfish. At the present time,
harvesting of shellfish in the Island End River is prohibited due to high
levels of poliution. In time, the intertidal area of the Island End River
could increase in value if water quality is significantly improved. The in-
tertidal zone is eliminated if a section of river botiom is dredged to a depth
below MLW. The intertidal zone may be effected by alterations of the river
bottom above MLW in order to create the side slopes for the channel (see
Appendix 4A).

AIR QUALITY

101. Temporary air pollution impacts will occur during construction due to
engine exhaust from the dredge and the tending boats. This air pollution

- will not have a significant effect since the surrounding area is primarily
industrial and the Naval Hospital is unoccupied. The primary air pollution
impacts relating to the disposal of the dredge material at sea w:il be emissions
from tow boats.
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OTHER IMPACTS

102. By enhancing the plans for restoration of the U.S.S. Constitution
Magazine, the proposed project would have a positive effect on historic and
cultural resources. : :

103. The proposed project will have a beneficial impact on the City of
Chelsea's plans for redevelopment of the Chelsea Naval Hospital property.
It will enhance the ability of the City to provide better community services
through added revenues by increasing the limited tax base of the City.

104. The project will also have the beneficial effect of increasing recreation-
al opportunities for the residents of Chelsea. and nearby communities.

105. The project may have minor adverse effects due 1o increased auto-

mobile traffic through an existing residential area to the north of the Naval
Hospital. However, most of the area surrounding the project site, consists
of heavily industrialized land uses which will not be significantly impacted.

106. No existing industrial, commercial or residential porperties will be phy-.

sically affected by the proposed project. There will be no relocation of
residents. :
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SECTION E
IMPLEMENTATION RESPONSIBILITIES
COST ALLOCATION

107. Alliocation of costs of the project are one hundred 'per-ce'nt to the chan-
nel. There are no other elements of the federal project. ' -

COST APPORTIONMENT

108. Local governments would be responsible for fifty percent of the initial
cost of the federal project, or $320,000. Local responsibilities also include
a one hundred percent share of related improvements which are not part of
' the federal project. ' ' - '

FEDERAL RESPONSIBILITIES

109. The federal government will be responsible for contributing fifty per-
cent of the cost of dredging the access channel only. The federal respon-
sibitity does not include any marina improvements, shoreline protection or
site work at any land disposal area.

LOCAL RESPONSIBILITIES .
110. Local responsibilities are as follows:

- Provide a cash contribution toward construction costs This is
determined in accordance with existing policies for regularly authorized
projects, considering recreational, land enhancement, and special

or local benefits expected to accrue. The present basis for cost-

sharing in recreational small-boat projects requires that the federal govern-
ment provide not _more than 50 percent of the first costs of general
navigation facilities serving recreational traffic.

- Provide, maintain and operate without cost to the United States,
an adequate public landing with provisions for the sale of motor fuel,
ubricants and potable water open and available to the use of all on
equal terms. - '

- Provide without cost to the United States all necessary lands, ‘
‘easements and rights~-of-way required for construction and subsequent
maintenance of the project including suitable dredged material disposal
areas with necessary retaining dikes, bulkheads and embankments.

- Hold and save the United States free from damages that may
- result from construction and maintenance of the project.

- Accomplish without cost to the United States alterations and
relocations as required in sewer, water supply, drainage and other
utility facilities. ' '



- Provide and maintain berths, floats, piers, and similar marina and
mooring facilities as needed for transient and local vessels as well as
necessary trailer facilities, access roads, parking areas and other
needed public use shore facilities open and available to all on equal

terms. Only minimum, base facilities and service are required as part of

the project. The actual scope or extent of facilities and services

provided over and above the required minimum is a matter of local
decision. The manner of financing such facilities and services is a
local responsibility.

- Assume full responsibility for all project costs in excess of the
federal cost limitation of $2,000,000 under the 07 program.

- Establish regulations prohibiting the discharge of untreated sew-
age, garbage, and other poliutants in the waters of the harbor, said-
regulations being in accordance with applicable laws and regulations of
federal, state and local authorities responsibie for pollution prevention
and control. _ :
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APPENDIX 3

PUBLIC VIEWS AND RESPONSES

SECTION A

PUBLIC INVOLVEMENT PROGRAM

1. Views of government agencies were obtained through initial contacts by
telephone, written correspondence and meetings: A major reivew meeting
was held at which the four detailed plans were reviewed and which was
attended by representatives of the City of Chelsea, the Massachusetts
Office of Coastal Zone Management, the Massachusetts Division of Marine
Fisheries, and the National Marine Fisheries Service. The following is a

summary of the major comments received during the coerdination phase.

FEDERAL AGENCIES

‘U.S. COAST GUARD, AIDS TO NA\}IGATION BRANCH

2.  Existing navigation aids in the Island End River are being improved
per request of Coldwater Seafood Corporation. Additional navigation aids
would be required if a separate small boat channel is dredged. They did
not forsee any significant navigation problems with any of the alternatives.

U.S. COAST GUARD, OFFICE OF MARINE SAFETY

3. Expressed concern over the safety aspects of Plan A, and recommend=~
ed a separate channel as under Plans B, C and D in order to reduce the
conflicts with industrial shipping and to avoid encouraging recreational
boating close to the Exxon terminal. '

U.S. FISH AND WILDLIFE SERVICE

4. Expressed opposition to the Reconnaissance Report plan. Recommended
that Plan A be considered in order to minimize the impacts on marine life.

"NATIONAL MARINE FISHERIES SERVICE

5. Felt that Plan A was most desirable because of minimal dredging impacts
and effects on marine life, but also feit that Plan B was acceptable because
of the safety aspects of Plan A. Objected to Plans C and D. :



STATE AGENCIES™ '

OFFICE OF COASTAL ZONE MANAG‘EMEN'?* R R L

Lo . Lo R :.,.5._._7_,... . K
FNE . W i A “Ea

They felt the project should cons;der‘ the Futiire :ndustmal redds ‘of Everett

industries. Land disposal of dredge materaal should be given f:r‘st prlomty :
over ocean dumping.

— e ey

e

DIVISION OF MARINE FISHERIES

7. Felt that Plan A was the most desnr‘ab!e because of the rnmimum amount :
.- of dredgmg, but that Plan B was, acceptable ~ They objected to Plans C
.-"and D S L R ._ ; ST L - PE Ul I S SN
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DIVISION OF SOLID WASTE DISPOSAL
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guy They mducaterd that disposai of dredgea matemal on Iand is i'E:ons;e:lered
a severe problem State review of fand disposal plans would be: requnred
and special pr‘owswns would be needed, |f Iand dlsposal is, selected

: DIVISION OF WATER POLLUTION CONTROL N e

9.' They belleve that the dr'edged mater'lal w:!l be hfghl contaminated ;;nd
they thought a containment boom should’be ‘used 10" prevent ‘the spread of
~otl.  They also believe that disposa! of dr'edged mater'lal wou!d requnre water‘
polittion:: abatement nedsures. - : ; : : .
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LOCAL GOVERNMENT AGENCIES '+
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' CITY OF CHELSEA A

10. The Clty, through its spokesman, Ur-ban Consuitlng Assoc:ates of
. Boston, expressed concern for the adverse odor and visual effects of the
river's mud flats on the Naval Hospital redevelopment plans.. The Clty
would prefer to have the amount of open water in the river increased,
particularly in proximity to the Chelsea shoreline. They feel the river has
minimal ecological value in its present condition. Consequently, they prefer
Plans C and D. Land disposal of dredge spoils on the Naval Hospital
property is not desirable because it interferes with redevelopment plans.

OTHER GOVERNMENT AGENCIES

METROPOLITAN AREA PLANNING COUNCIL

- 11. Supported the project in general, citing the need for recreational
opportunities and waterfront access for Mystic River communities.



 MASSACHUSETTS PORT AUTHORITY:. 5. 4

12. Although unable to make a committment to accept dredge material at
the site of its proposed Container Port facility in South Boston, Massport
indicated that the material might be agccommodated. if. project schedules can
be coordinated and if the dredged materials were similar in natur‘e to other
materials sto be disposed of :in theslandfill sites. o il 1on

crige ey frtt o evana 3 L Dl oa dnlemine, eome b footeros0 Dl

PRIVATE INDUSTRIES

%XXQN CORPORATION o 'w:.‘ ergiy teoo A ST ST VAP S 3

Ay Comieraremanaa i, Ao cogoaad Lo ha st To
13. Exxon expressed concer-n about the accudent potentlal inherent in ﬁlan i,
due to the Iar'ge quantities of wvolatile chemicals handled at the termmal

¢ r L
el . oA

They are aiso concerned about colllsmﬁ pdtentlal and tr‘espass
They. felt that a small. boat ck}anmal should be. Iocated a5 fap CEE pos§|ble from;
theLr ,te,rmmal
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COLDWATER SEAFOOD CORPORATON
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14 They are more concerned about trespass than wsth colhslon poss:blhtles
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15 They stated that navugatlonal |mpr'ovements for small éraft vwould have a
minimal effect on their operations.

Df'STRIGAS CORPORAT'ON LAY ey e g P N P S 1

16. They felt that navigational improvements for small craft would have a minimal
effect on operations at their liquid natural gas facility on the Mystic- River~
There are already marina facilities along the Myst!c River and numerous sma!l

craft presently use the river, ... -~ o v o s
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17, Cop:es of correspondence rece:ved regardlng th|s

study are included on
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DEPARTMENT OF THE INTERIOR
FlSH AND. \NIL.JL! £ SERVICE

ECOL OC'CI‘_ \.h.r'\VIC"
o PO Era 1518
Conco'd Newhcmf*sh:re 03301

JJ‘ (11573
DiVlS ion Engineer

' | s mnig
New England Division, Corps of Engineers : [B "‘{E”WEJ
424 Trapelo Read _ :
Waltham, Messachusetts 02154 - UM 2 11979
. v -
Dear Sir:

_ . _‘ STORCH ENGINEERS
- This planrirng aid letter is intended te zid in your plenning efforts fer
a cavigation project in Islancd End River, Chelsez, Messzchusetts. Your
study is authorized by Section 107 of the Rivers and Harbors Act of
1960, zs amended. This report is submitted under autherity of the Fish
and kllallfe Coordination aAct (48 Stat. 401, as anended; 16 U.S.C. 661
et seq.). :

Island End River, about one-hbzlf mile long and 500 feet wide, is a tidal
inlet located on the north side of the Mystic River and azbout one~haif
mile west of the confluence of the Mystie River and Boston Ianer Harbor.
The east side of the Island End River is relatively undeveloped and is
the grounds of the former Chelsea naval Hospital., The wsst shore is
buile up with commercial properties and the shoreline is lined with old
wooden docks. The boundary between Chelsez and Everett runs along the
approximate ceater of the river and the Chelsez (east) side is almost
entirely a tidal flat.

An existing chanpel, 25 tc 28 feet deep and zbout 100 feet wide, lies
along the west side of the river. This channel is about 1,500 feet

~long. There is a smzll inflow to the river through a culvert at the
upstream end.

The proposed werk consists of z 2-zcre turning basin to be dredged at
the inland ené of the chamnel and a 2,060 foot long channel 100 feet
wide, to be dredged parallel to the east shore to the Mystic River. The
turning basin and channel would be dredged to a depth of 7 feet at mean
iow water. The minimum arez to be dredged would be about six and one-
half azcres not including zllowances for sice slope and depth of cut.

Toe ReconnaissancefReportl predicts that 250 boats will eventuvally use
marina facilities to be develcped by the City of Chelsea zlong with
development of the Chelsea Kaval Hosp*tal erez for housing, recreation

lDepartment of the Army, New England Divisicz, Corps of Engineers,
Noverber 1978. TIsland End River, Chelsea, llass.; Sz2ll Beat Ravigation
P*‘ogect Reccfmalssance Repozt. .

YUN. 4 1978 .
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and industry. Dredging of the marina to accommodate the recreation
boats used te justify the project is:not described iz the Recennaissance
the carails of this additional dredging should be included in
the Detailed Project Report, The:number of acres to be dredged, location
¢i dredging, :arina_facilities-to‘be'consnrpcted,'depth cof dredging, zad:
axount and anticipated proposed spoil disposgal procedures should be
cescribed. o . SR

ihe project site was visited on -May 16, 1979, by biologists from this
cifice and the Massachusetts Division of Marine Fisheries. It was found
that the bottom materials on the intertidal area rarge from soft nuds to .
rather firm gravel and sandy materials in the upper 6 to 12 inches. £
clay base was found under the upper. lavers over much of the area. The
upper 6 to 12 inches of substrate was. found to be saturated with oil,

and patches cof tar saveral sguare feet in arez were found at the upper
tide levels. There were patches of o0il sheen on the surface of the
river. . o : e e - '

In spite of the polluted cecrdition of .the flat, soft-shell clazs were
found at the confluence of the Mystic znd Island Fnd Rivers and for
several hundred feet vpstream along the Island End River. The clam
population became sparse further upstream on the Islend End River. The
clams founé ranged in size from 1/4 inch to 3 inches indicating that .
some reprocuction was taking place. -Barnacdles were found on rocks zlong
the Mystic River. Green crzbs and a few blue mussels were found near
the mouth of Islznd End River. Abundant populations of clam worms wers
found. They seemed to be generazlly located throughout much of the
intertidal arez near the mouth of Island End River but were confined ro
the channelwzrd margins of the intertridal ares in the upper sections of
the river. A snowy egret wzs seem on the tidal £lat. .

The soft-shell clams capnot be harvested due to. pellution; however, they
probably provide z seed source for other zreas of Boston Harbor. The
clam worms could be taken as bait and = source for stocking other areas
in the harbor. Conditions are expected to improve in the future as a
esult of pollution abatement activities. Tidal flats are now limited
in the Boston Earbor area. ‘ .

alternate to dredging the 2,000 foot long channel through the tidal
lzt is to make use of the existing channel for recreational boats. '

s would recduce the propesed chammel from 2,000 feet to about 700 feet
nd result in & significant reduction of spoll materizl for disposal zad
educe éisturbaznce of the substrate that could cazuse distribution of
céitional pollutants through the nezrby waters. This alternate should
e considere¢ as an Envirommental Quality Plan.

£y ok

Pstential problems of interference b
cculd be minizized by marking the ez
for recreatioz boats. This edge of

tween ships and reecresationsl crafr
tern edge of the existinglﬁh D

e
o
the chamnel slopes steeply

* STORCH ENGINEERS
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of 6 feet or more from mezn low watar. Tnere should be no interference
when the ships are tied up. Passage of recreation craft could be delayved,

‘or restricted to the e&st side, mhen'=h ps eré turning or moving in the
river. A traffic. coatrol syshem of wa min ﬂg signals night be necessary.

3 .
The ReconnaiSSancé Répo t shons ‘that the 3% quette‘Ceﬁe 1t Corporatiocn
receives one barge per month), ‘the Coldwaier Seafood Corporation hendled
20 vessels during the first six wonths ‘¢ 1978, -and the Exxon Corpo-
ration heandles sbout 300 vessels per year. The Exwon facilities are
located at the mouth of the river and some of their vessels tie vp along
the Mystic River, not enterlng the Islaqd End vaer.

Even though . the tidal flan is polluted, e ;eel thet it stll} has &
suLf1c1ently vizble benthic pepulation to werrant its preservation
view of the fact that an alternate:exists which will reduce new dre
by about 70 percent and cause SlgﬁlflCaﬁL redueticn in the amount of
polluted spoil to be arecgec.' ' )

Upland spoil sites should be utilized .fer disposal. Spoil shouldé not be

placed on intertidal areas or dumped 2t sea. The amount of sediments
that will need to be dredged for future 'maintenance znd the expected
degree of pollution of the sediments-:should be predicted so that specific
arrangements for upland disposal of main;encnce areuglng spo¢ls can be
incorporated imto the prOJeCt plan.

If the 2,000 foot channel isuselected for dredging, bioclogical studies
will be necessary to determine the averazge 2nnual less in benthic organisms

over the project life. There appears to be little possibility of constructin
‘new tidal flats in the Boston Harbor area to mitigate the loss.

"

‘“This Service will carefully review any future permits for dredging of z

mzrina or for other developments to assure that destruction of intertidal
hebitat is minimized. We will probably object to dredging of 2 2,000 foot
chennel through these tidal flats if that plan is selected.

We recommend that:

1. An alternate channel leading from the:proposed turning basin to the

existing channel be selected to avold dredging the proposed 2,000 foot
cnanpel.

2. Upland sites be founmd for spoil dlsposal 1nc1ud;n5 eny future spoil
from meintenance dredglnc

3. Details of the,proposed or anticipated marinz develcpment be incorpo-
rated into the Detalled Project Report.

Sincerely yours,

REGBIVED S o

.
;—..l ,._‘_{’/.’..’/ r,,——._‘/,—:, f

e

G218 Gordon E. Becket
Superviser
STORCH ENG_}NEERS

[»3
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{iDEPARTMENT OF TRANSPORTAT!%N oees
MAILING ADDR :
UNITED STATES COAST GUARD Captain of the Port
U. S. Coast Guard.
Marine Safety Office

447 Commercial Street
*« Boston, MA 02109

16611

16 July 1979
fr. David A. Kinnecom
Storch Engineers
Two Charlesgate West

- Boston, MA 02215

Dear Mr. Kinnecoms

This is in response to your letter of 20 June 1979 regarding the
feasibility of alternate plans to improve channel access to a pro-
posed recreational marina at the former Chelsea Naval Hospital.

Following are remarks concerning the three alternatives you listed:

(1) "Extending the present channel . . ." is
. the least desirable alternate due to the inter-
face of commercial and recreational traffic that
would result. The opposition expressed by Exxon
is quite valid and should be seriously considered.
- They do handle a large amount of volatile material.

(2) "Constructing an entirely new channel . , ."
would be an ideal solution but would likely prove
cost prohibitive.

NV

T
INISOH \lul LZ:uiltEL RS

(3) "Widening the existing channel . . ." is the
most practical of the three and the choice most
favored by this office. We suggest that you con-
sider the necessity of a buoyage system on the
eastern side of Island End River.

The Boating Safety Branch of the First District Office compiles data
on recreational boating accidents. They have advised us that such
data for a specific location is not readily available.
If we can be of any further assistance, please feel free to contact us.-
- Sincerely,
ﬁ / Z0 /( T
BARRY FLDRIDGE -

Captain
U. S. Coast Guard

. Captain of the Port

Boston, Massachusetts

s




UMITED STATES DEF{ TMENT OF COMMER

NATIONAL MARINE FISHERIES SZAVICE
- ' Federzl Building, 14 Eim Street
‘ Gloucester, Massachusects 01930

June 6, 1979 FNES2:CLY

Col. -John P. Chandler
Division Engineer

Department of the Army

Corps of Engineers

424 Trapelo Zozd

Waltham, Mzssachusetts 02154

Dear Colonel Chandler:
This 4g ir reference . to the Reconnaissznce Report

[=]
Boat Navigation Improvements for the Islend End River =z
Massachusatts. . '

wy
i

i
)4

r'r 2]

We have reviewed the report and the U.S. Fish and Wildlife
Service planning aid letter, dated June 1, 1979 (copy enclosed).

Due to manpower and time restraints, we have not been zble to con-
duct our own investigation. However, because of the potential for
adverse impacts to fishery resources in the Island End River, we concur
ané support the findings snd recommendations of the referenced T.S.
Fish 2nd Wildlife Service planning 2id letter. We zlso recommend that
the existing channel be rehabilitated, a2s opposed te <redging & new one,
and that spoil mazterial not be placed on intertidal zress. Further,
the proposed marina development should be described in more detzil in
future correspondence.

Please keep us informad of any azcticn taken on thies project.

Sincerely,
AE AN

;{ Robert ¥W. Hanks
Lcting Regional Director

Enclosure

BEGEIVED

Jun 211978

STORCH ENGINEERS

National Oceanic and Atmospheric Administra




- RAYMOND H. HAMSON Jr.
Cutlombiowe Bioker & Foreizer “heightt Zoremador

* . , ,
T  CABLE ADDRESS ' 99 STATE STREET

HAMSON-BOSTON BOSTON, MASS. 02108
May 17, 1979

Commander {oan)

First Ccast Guard District
150 Causeway Ste.

Boston, Mass. 02114 -

Attention Lieutenant Commander J. F. Overath
Assistant Chief, Aids to Navigation

Dear Sir:

TEL. (817)227-8996 (¥

TELEX 240717

Thank you for your letter dated March 22, 1979 in reply to my
~ telephone call to you in regard to establishment or relocation

of a buoy to better mark the entrance of Island End River,

Kindly find attached correspondencé I received from Coldwater
‘Seafood Corp., 60 Commercial St., Everett, Mass. answering the
excerpts from the Code of Federal Regulatilons which you requesteda

The only addition I have to make is that the Office of the Boston
Pilots have advised me that a "Dolphin" would be best suited in
place of a new buoy as the "Dolphin™ would not move at low tide

whereas the buoy might.

Please be advised that I represent the fbllowing Stéamship Lines

that call at the dock of the Coldwater Seafood
Island End River:

orp. in the

Tceland Steamship Co. Ltd.
Reykjavik, Iceland

Copenhagen Reefers
Copenhagen, Denmark

Thanking you for your attention inm this matter, I remain

s g ‘1? f-r$°f'“i? - Very truly yo%5§$
" v 'G;.\.'\L‘; . % T
L - R  RAYMOFD i, /F AR IR
.. iin 0ft 19, FHEON ok
SRR By & A
| s / s LG
- . e e b e ey i .," i ’-‘ F )
CREH/§EGERED v ¢ .
Enclosures Various , g 191

w3

Member of Boston Customs Brokers® ond Internotional Ferwarders® Associotion
Fedoral Maritime Commission — independent Ocean Freight Forworder — License No. 521

"

” .
a"




_Attached are answers to the guestions from title 33 ok

'Coldwcster Seafood Corporation "
d%@&muﬁn.fbmmuﬂéﬁz?%odﬁ:

60 COMMERCIAL STREET ~ EVERETT, MASSACHUSETTS 02149 +« TELEPHONE (617) 387-205G |

TELEX: 94-43243 ' CABLE: ICEFILLET, EVERETT, MASSACHUSETTS

March 27, 1979

Mxr. Raymond H. Hamson
Ship Agent ' E“‘??ﬁﬁﬁzmvn
99 State Street , 3 S
Boston, MA 02109

Dear Mr. Hamson, - : RAYMONﬁGQJHAQ; :

Code of Federal Regulations revised 7-77.

I hope you find this helpful in JuStllen# the 1ocat10n
of a marker bouy.

Slncerely yours,

Thorsteinn Gislason, Jr.
Vice President :

TGJ:djp
encl.

e AT R A T e SR B A
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RESPONSE TO TITLE 33 CODE OF FEDERAL
REGULATIONS (rev. 7-77) '

33 C.F.R. S562 10-1 (B) 1

‘In 1978, which is a typical year, Coldwater Seafood

Corporation which has a docking facility approximately
half way up the Island-¥End River had traffic as follows:

Quantity = Type ‘ Capacity ' Value
36 ' Refrigerated . 3000-4000 D.W.T. = approx.
: Freighter L $100,000,000

These vessels traverse the area at all seasons both by
day and by night. . _ . . -

33 C.F.R. 862. 10-1 (B) 2

All the vessels in question had radio direction finders,
2 radars, Loran-C and search lights. Some of the vessels.
were also equipped with satellite location devices. All
vessels were equipped with depth finders.

33 C.F.R., S62. 10-1 (B) 3

The vessels in question carried approximately 15 passengers.
Their principal cargo consisted of frozen processed seafood.
They carried approximately 50 thousand tons of frozen seafood
products with a value of approximately 100 million dollars.
Alsoc the Marquette Cement Company receives approximately 8
barge loads of bulk cement. Estimated tonnage of cement:

45 thousand tons with a value of approximately 200 thousand

dollars.

33 C.¥.R. 862, 10-1 (B) 4

Attached is a copy of Charlet 13273 (2) showing the proposed
location of a buoy to be located at the entrance of the

Island End River. A buoy location is to be selected so that
ships enterine the Is¥an’ En~ Ri-er will not assume that it

is safe to turn to starboard when they pass the buoy marked
N"4" after passing under the Mystic River Bridge. The buoy -
would indicate channel location at the entrance of the Island
End River on the side of the river nearer to the Naval Hospital.
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APPENDIX 4

ENGINEERING INVESTIGATIONS, DESIGN AND COST ESTIMATES

SECTION A

SELECTION OF CHANNEL CROSS SECTION ELEMENTS

CHANNEL CROSS SECTION

1. Side slope design criteria were as follows:
Ratio of horizontal to vertical below 2 feet below MLW: 3/1 _
Ratio of horizontal to vertical above 2 feet below MLW: 10/1 o~

2. in developing these criteria consideration was given to existing stopes
in the bottom of the Island End River. In the portions of the river bottom
above MLW with muddy surfaces, the existing slopes generally do not ex-

ceed 10:1. Below the low water line, slopes of the existing dredged channel

- appear to have stabilized at a 3:1 slope.

3. During the dredging process, no attempt would be made to grade the oA
side slopes to these design criteria. Rather, the slopes would be created N
as shown in Figure 4-1. The channel would be dredged to an exira width _ ~2"
as indicated in Figure 4-1 (b), such that Area BAY would be equal to Area )" )
"B", .The slopes would.then eventually stabilize themselves while preserv-

ing the desired 100 foot channel width.

4, Figure 4-1 (d) iltustrates the impacts of the dredging on the intertidal
zones in the river bottom. Estimates of intertidal area removed and altered
were used as one measure of environmental impact of the dredging. It
should be noted that in many cases, "alterations” of intertidal zones witl
actually have very minimal impacts.

SHORELINE PROTECTION

Plans C and D would require the use of shoreline protection along &
portion of the eastern bank of the river. Revetment and bulkheads were
analyzed to determine the most effective form of slope protection.

Both revetment and bulkhead walls are commonly encountered in har-
bors. They can, however, present some safety hazards to small boatls. The
hidden underwater portions of a revetted slope can damage a boat's hull if
it runs aground. This could happen due to a loss of power or if the boat
is operated improperly or carelessly. Provided the collision happened at a
low speed, damage would be minimal. All vessels in habor areas should
operate at low speed. Therefore, for properiy operated small craft or for
small craft that have suffered a loss of power, the dangers incurred by
collision with the hidden underwater portion of a revetted slope would be
minimized. :
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The use of bulkheads would minimize the potential for underwater
damage as the bottom adjacent to it could be of existing material. It wouid,
however, present another potential safety problem. |If a boat were to sink
near the bulkhead, the occupants would not be able to safely scramble
ashore, as they could not climb up the vertical bulkhead wall. Inexperienced
operators might also mistake the bulkhead for a docking facility resulting in

possible groundings.

Bulkheads would be considerably more expensive than revetment. The
use of bulkhead rather than reveiment would add approximately $100,000 to
the cost of Plan D. This additional cost does not appear to be warranted
based upon safety considerations.



SECTION B .
SUBSURFACE TEST BORING
5. A test boring was taken at the location shown in Figure 4-2 in order 1o
obtain a preliminary indication of subsurface conditions in the Island End
River. -The boring was taken under the supervision of personnel from the

Corps of Engineers.

6. According to information supplied by the Corps of Engineers the

‘boring encountered a layer of organic, sandy clay containing petroleum

residues and shell fragments between MLW and 1.5 MLW. Between 1.5 MLW
and 5.0 MLW gravelly, sandy clay was found. Below 5.0 MLW the material
consisted of sandy gravel till.

7. The boring was taken by driving a 2" |.D. by 5.0' spoon to a depth
of 10.0 MLW. A hammer weight of 350 pounds with a drop of 18" was used.
At a depth of about 5.0¥, corresponding to the depth at which the gravel
till was found, the number of biows per foot increased from 16 to 73.

8. If this boring is representative of conditions throughout the river, most
of the dredged material is likely to be sand and clay that can easily be
removed with a clamshell bucket dredge. ' _

e
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SUMMARY OF TEST BORING*

ML S - _
Elevation of ‘Top of Bormg MSL - Hammer Weight 350
Elevation of Bottom of Boring~10 ‘Hammer Drop 18"
DEPTH | BLOWS | o \SSIFICATION OF MATERIAL
o PER FT. _ |
——} PUSHED WITH . : .
T eASE BY HAND Black organic sandy clay with
-10 :Pusﬂeb Wi ghell fragments with petroleum
~—FICULTY BY HAND odor. :
e g ] 8 -
| ] 7 Brown wlth grey gravelly sondy
| — 10 clay. i '
-3.0—— '
— 6
— ?
~ 4.0 — e e
- 73
e ™ 5.0 ] _ '
—]  s9 ' . S v
- 8.0 Grey and brown stratified cloyey
| E Ty sandy gravel till. |
~7.0 I IR i
] 64
- 8.0 : ‘
— io
~9.0——
1 i55
—

10
*Bor.ng conducted by U.S. Army Corps of Engineers, April 24, 1979, Claosmcahon
of materials by U.SACOE

FIGURE 4-3 -




SECTION C

GEOLOGIC ANALYSIS
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SECTION D

DREDGING COST ESTIMATES

9. Dredging of a channel in the Istand End River wili be affected by the
need to schedule the work according to the height of the tide. The present
shallow depths in the river will affect the types of dr‘edglng equipment, the
- methods of dredging and the project cost.

10. Typical equipment that could be used for this pr'oject include:

- A sixyard clamsheli bucket dredge on a small barge (up to one
hundred forty feet by forty feet with a six foot draft).
- Two 2,000 yard scows drawing about two feet when empty and
about sixteen feet when fully loaded.

11. Different pmcedures would be requ:r'ed to dredge various portlons of
the channel. .

12. The dredge, working upstream, could cut the channel to the desired
depth from the mouth of the river to the point about eleven hundred feet
upstream where the channel makes a bend and the adjacent deepwater chan-
nel ends. The scows would be floated alongside the deeper water that

would not have to be dredged. -In general, the scows could be fully loaded
under all tide conditions. This part of the job consisting of approximately
12,000 ‘cubic yards would be conducted fairly routinely. ‘

13. Upstream of the end of the commercial channel, the small boat channel
would be dredged in two cuts. The dredge, working upstream, would clear
the channel to a portion of its width to its fuil depth. Because the dredge
barge would have a draft of only six feet, it would clear its own path as it
advanced. The scows, however, would have to be loaded next to the
dredge where insufficient depth is available. Current bottom elevations
range from about 2 to +2 MLW. Since the scows would require two feet of
water, even when empty, they could not be loaded at low tide. At high
tide, there would be only about eight to twelve feet of water where the
scows would be loaded. Therefore, they could not be loaded to their maxi-
~ mum capacity, even at high tide. The most efficient way of loading the
scow would appear to be to bring in an empty scow at low tide and fill it
with the rising tide. It would then be fleated out at high tide.

14. After the first fifty foot wide cut has been made, the dredge would
clear the other half of the channel while the scows are loaded in the pre-
viously dredged half. While the scows would now have six feet of water at
- MLW, it would still be necessary to work around the tides to some extent.

15. Disposal of the dredged material will take place at sea. Appendix 7
contains a detailed analysis of dredged material disposal options.

16. The nature of the dredged material is expected to be primarily mud. 2
However, the test boring has indicated a layer of dense gravel till at five -
feet below MLW. If such material is encountered, it will tend to reduce the
dredging rates.



17. Under normal conditions, a productivity of 5,000 (30% downtime) cubic
yards can be achieved bsja dredge with a 6 cubic yard clamshel] bucket.
This 5,000 cubic yard valve assumes a 60 second cycle time and accounts
for 30 percent downtime for maintenance, moving from the channel to allow
ships to pass, and other standard interruptions of normal operations.

Based on the need to work the tide levels and the possibility of encounter-

" ing gravel, a productivity of 2,000 yards per day has been estimated for

this project. Tables D-1 and D-2 show the estimated cost per cubic vard for
dredging in the Island End River.. ' :



TABLE 4-1
DREDGING COSTS
(Based on .6 days/week - 3 shifts per day)

WAGES:
Dredge ' - 8500
Tending Boat , 4300
" Welder o ' 100
3 Rodmen : ' 1700
Boat 1 ' 7500
2 Scowmen ‘ 1600
Subtotal o $ 23,700
(insurance and Bénefits) X 1.5
Subtotal ' $ 35,550
EQUIPMENT:
Dredge ' . 8600
Tending Boat _ 4000
Boat 1 , 6800
2 Scows ' 10000
Miscellaneous ’ 300
Outboard . 200
Subtotal $ 32,900
SUBSISTENCE: $ 1300
Subtotal $ 69,750
(Profit & Overhead) X 1.2

TOTAL $ 83,700 (Per Week)

COST PER CUBIC YARD

$83,700 6 days/week =  $13,950/day
week

Assuming 2,000 cubic yards/day

$13,950/day = $6.98/vard
2,000 cub:c yards/day or. SAY $7. OO/yard
NOTE: Mobilization/Demobilization costs are not inciuded in the above

estimate. These costs are estimated at $25,000 (Lump Sum).
Additional per yard costs for Mobilization/Demobilization are
equal to $25,000/total yards.
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TABLE 4-2

ESTIMATED DREDGING COSTS PER CUBIC YARD
INCLUDING COSTS OF MOBILIZATION/DEMOBILIZATION

TOTAL MOBILIZATON/DEMOBILIZATION COST

Plan
Plan
Plan
Plan

onmpe

Amount of
Dredging
Cu. Yds.

52,000
64,000
90,000
110,000

Additional
Mob/Demob.
Cost Per Yd.

$0.48
$0.39
$0.28
$0.23

= $25,000

"Estimated

Total
Cost Per Yd.

$7.50
$7.40
$7.30
$7.25



SECTION E
MAINTENANCE DREDGING

. 18.. Following initial dredging, the channel will tend to shoal or fill in,
over time. Thus, periodic maintenance dredging will be required to pre-
serve the desired channel depth. Shoaling of the channel will cccur for
two reasons:

- Settlement of side slopes
~ Deposition of sediments from upland runoff

19. Although channel side slopes will be designed in such a way to en- .
hance long term stability, changes in the bottom contours will occur over
time resulting in graduailly flattening of the slopes. Strong wave or cur--
rent action occurring during storms may result in the movement of bottom
sediments of a silty nature. The propeller wash produced by tugs and
wakes of passing boats will also tend to dlstur'b the river bottom, resulting
in redistribution of material.

20. The river will also tend to shoal due to settling of solids carried into
the river by storm drainage. The culverts which empty into the upstream
end of the Island End River carry drainage fr‘om an area of approxumately 2
square miles.

21. Portions of this drainage area consist of unpaved streets and parking
areas, railroad yards, industrial sités and undeveloped areas. Those sites
which are not paved or protected by vegetation, could contribute sedi-
ments to the stormwater mnoff, desplte the fact that the area is generally
fiat. :

22. Erosion of the banks of the river will also tend to contribute to sedi-
mentation of the river. At the present time, portions of the Chelsea shore-
line exhibit erosion problems. Because both the tidal and downstream flow

currents in the river are quite slack, sediments washing into the river will

tend to settle on the bottom rather than being carried out of the river
basin.

23. In order to estimate the rate of shoalmg in the river, hydrographic
surveys taken in 1979 were compared to surveys taken in 1975. Cross-
sections from each survey were plotted and estimates were made of the net
guantity of material that had settled in the river bottom. This analysis
indicated that over a four year period 79,000 cubic feet of material was
deposited over an area of 255,000 square feet. This indicates a shoaling
rate of approximately 1" per year.

24. This shoaling rate, however, underestimates the rate at which shoaling
~will océur in a newly dredged channel. in addition, the 1975 hydrographic
survey covered only the lower part of the river. The comparison of the
two surveys-and the calculated shoaling rate is therefore based only on that
part of the river. More rapid shoaling is likely to take place in the upper
part of the river where sediments from r‘unoff w;ll be deposited.

25. For the purposes of the cost estimates, an annual shoaling rate equal

b



to 4% of the initial dredged volume has been used. Based on a 6 foot
channel depth, this rate would mean a decreace in channel depth by
approximately 2-1/2 inches per year. Based on this rate, the one foot
averdredge would be eliminated in about 5 years. Therefore, maintenance

10



TABLE 4-3

MAINTENANCE DREDGING COSTS

Plan B
Annual Amount = 2600 c.vy.
Amount in 5 years = 13,000 c.vy.

ASSUMING AN EFFICIENCY OF 80%

5,000 c.y./day X .80 4,000 c.y./day

Hou

12,000 c.y./4,000c.y./day 3.2 days
4 days X $14,000/day =  $58,000
+ Mob/Demob. : 25,000
$87,000
$81,000 - 13,000 c.y. =  $6.23/c.y.
5.45 X 1.3 = 8.10

SAY | $8.00/c.y.

1




APPENDIX 5

CULTURAL AND NATURAL RESOURCES



SECTION A -

DATA AND INTERPRETATION OF

BENTHIC MACROINVERTEBRATE SAMPLES

ISLAND END RIVER
CHELSEA, MASSACHUSETTS
AND
SOURCES OF WATER QUALITY DATA
BOSTON HARBOR

NEW ENGLAND RESEARCH, INC.
15 SAGAMORE ROAD
WORCESTER, MASSACHUSETTS 01605
TELEPHONE: (817) 7520346

SUBMITTED TO
STORCH ASSOCIATES

TWO CHARLESGATE WEST
BOSTON, MASSACHUSETTTS 02215
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1. BENTHIC MACROINVERTEBRATE SAMPLES

A. Methods

Ten samples of the bottom sediments of the Island End River
were collected with an Fkman dredge on May 30, 1979. Samples
numbered 01 through 05 were collected at Station 1 in the
proposed channel while samples numbered 06 through 10 were
collected at Station 2 in the proposed turning basin. At
each Station, the 5 samples were collected within a 20
foot diameter circle. Station locations are indicated in
Figure 1, Map of Island End River.

Samples were returned to the laboratory for the separation,
jdentification and counting of benthic macroinvertebrates.
Methods used are detailed in APHA et al., 1976, Standard
Methods for the Examination of Water and Wastewater and in
Weber, I.C., 1973, Biological Field and Laboratory Methods
for Measuring the Quality of Surface Waters and Effluents.

B. Data

The identification and population density (number per square
foot) of the benthic macroinvertebrates found in each sample
are given in the following data sheets. :



BENTHIC ORGANISMS - . NUMBER/SQUARE FOOT

Polychaéta .
Nereidae - 2320

Capitellidae 7 1872
- Spionidae (Polydora) ' - 496
Phyllodocidae ' . 4

 Sabellidae _' 16
Oweniidae = ' 0
Other | 4

Nematoda 8

' Turbeliaria

Hydrozoa , 0
Crustacea :
“Amphipoda : 8

Mollusca
Bivalvia -

TOTAL BENTHIC ORGANISMS

| NEW ENGLAND RESEARCH, INC. §i
|l WORCESTER, MASSACHUSETTS

Project 126

STATION NO. 1  , SAMPLE NO. 01




BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

Polychaeta

Nereidae 3152

Capitellidae - 1752

Spionidae (Polydora) 760

Phyllodocidae 0

Sabellidae 16

Oweniidae 0

Other 16 !
Nematoda 256
Turbellaria 16 -
Hydrozoa 0
Crustacea 5

Amphipoda 0
Mollusca

0

Bivalvia

TOTAL BENTHIC ORGANISMS

STATION No. 1, SAMPLE NoO, 02

] NEw ENGLAND RESEARCH, INC. §

§ WORCESTER, MASSACHUSETTS

Project 126




BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

R s AT,

STATION NO. 1

SAMPLE NO. 03

Polychaeta
Nereidae 2648
Capitellidae 1024
Spionidaé (Polydora) 520'
Phyllodogidae = | 8
Sabellidae 0
Oweniidae 24
Other 0
- Nematoda 40
-Turbeliaria '0
; Hydrozoa. 0
i Crustacea
; Amphipoda 0
% ‘ Moiluéca
] Bivalvia 8
TOTAL BENTHIC ORGANISMS ‘4072

| NEW ENGLAND RESEARCH,INC. |-
§ WORCESTER, MASSACHUSETTS |

Project 126




BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

Polychaeta
Nereidae 2688
Capitellidae 2272
Spionidae (Polydora) 544
Phyllodocidae 16
Sabellidae | 0
Oweniidae 0
Other 0
Nematoda 80
Turbellaria 16
Hydrozoa 0

Crustacea
~ Amphipoda 0]
Mollusca :
Bivalvia 0
TOTAL BENTHIC ORGANISMS 5616

mcm————

STATION No. 1 , SAMPLE NO.

# NEW ENGLAND RESEARCH, INC, §
] WORCESTER, MASSACHUSETTS

Project 126



BENTHIC ORéANISMS A : NUMBER/ SQUAEE FOOT
Polychaeta
Nereidae’ 2016
Capitellidae 2768
Spionidae (Polydoré) | ll 752
Phyllo&ocidae | T _ ' 32
Sabellidae | 0
Oweniidae . | 0
Other - | | 0
Nematoda | “368 —
Turbellaria - 0
Hydrozoa | B . S _' -0
E ' Crustacea :
Amphipoda , _ 0
-E ﬁollusca _ : _ |
Bivalvia | ' 0
| TOTAL BENTHIC ORGANISMS

§ NEW ENGLAND RESEARCH, INC. §
i WORCESTER. MASSACHUSETTS

STATION NO. 1 , SAMPLE No. 05

Project 126




e st —————
BENTHIC ORGANISMS NUMBER/ SQUARE FOOT
- Polychaeta
Nereidae 2800
- ‘Capitellidae 5152
- ‘% Spionidae (Polydora) 352
; Phyllodocidae 48 :
- sabellidae 272
— i Oweniidae_ 0 i
& Other 0. E
Nematoda 16 2
- i Turbellaria 16 %
___ E Hydrozoa 48 ?
1 ; Crustacea ;
- : Amphipoda 0 :
? Mollusca ?
[ ' ' Bivalvia 0 :
- | TOTAL BENTHIC ORGANISMS 8704
T | smmovwe. 2z, saes o 06 oo e |

Project 126



BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

Polychaeta
Nereidae.

1984

Capitellidae

12320

Spionidae (Polydora)

80

Phyllddocidae

0

Sabellidae

Oweniidae

Other

Nematoda

Turbellaria

Hydrozoa

Crustacea
Amphipoda

Mollusca
Bivalvia

TOTAL BENTHIC ORGANISMS

STATION NO. 2 s, SAMPLE NO.

| NEW ENGLAND RESEARCH, INC. §
b WORCESTER, MASSACHUSETTS

Project 126
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e
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BENTHIC ORGANISMS

NUMBER/ SQUARE FOOT

Polychaeta

Nereidae 800

Capitellidae 11296

Spionidae (Polydora) 48

Phyllodocidae 0

Sabellidae 0

Oweniidae 0

Other egg case (16)
Nematoda 64
Turbellaria 16 E
Hydrozoa 48 ?
Crustacea é

Amphipoda 0 :
Mollusca %

Bivalvia 0 ;
TOTAL BENTHIC ORGANISMS 12272 ;

STATION NO. 2 , SAMPLE NO.

fNEWENGLANDRESEARCHJNC,E
§ WORCESTER, MASSACHUSETTS |

pProject 126



BENTHIC ORGANISMS

NUMBER/SQUARE FQOOT

Polychaeta
Nereidae

2240

Capitellidae

8640

Spionidae (Polydora)

64

‘Phyllodocidae

0

Sabellidae

Oweniidae

Other

Nematoda

Turbellaria

Hydrozoa

Crustacea
Amphipoda

Mollusca _
Bivalvia

TOTAL BENTHIC ORGANISMS

STATION NO. 2 , SAMPLE NO. 09

| NEW ENGLAND RESEARCH, INC.

§ WORCESTER, MASSACHUSETTS

Project 126




BENTHIC ORGANISMS

NUMBER/SQUARE FOOT

. Polychaeta
Nereidae

928

 Capitellidae

13216

Spionidae (Polydora)

32

Phyllodocidae

0

Sabellidae

16

Oweniidae

0

Other (egg cases)

Nematoda

Turbellaria

Hydrozoa

Crustacea

Bivalvia

Amphipoda 0
Mollusca
0

TOTAL BENTHIC ORGANISMS

STATION NO. 2 , SAMPLE NO. 10

| NEW ENGLAND RESEARCH, INC, |
§ WORCESTER, MASSACHUSETTS

Project 126



C. Interpretation

' The populations of organisms found in the ten samples are

typical of those found in polluted marine ecosystems.
Noteable characteristics of these populations are the
relatively high density of polychaete worms and the absence
or low density of many other forms lncludlng molluscs and
crustaceans.

A comparison of samples from Station 1 (Samples 01-05)

with samples from Station 2 (Samples 06~10) indicates a

much higher density of Capitellidae at Station 2. The
Capitellidae are polychaete worms which tend to be pollution
. tolerant, indicating that a somewhat more polluted 51tuat10n,
exists at the upstream station.,

The close agreement between samples'at a given station indicates

that fairly uniform habitat conditions exist in the bottom
sediments. At Station 1, the total number of organisms ranged
from about 4000 to 6000 per. square foot. At Station 2 the
total number of organisms ranged from about 9000 to 15,000

per square foot, indicating more variation in these‘samples;'

Visual examination of the sediments in the laboratory indicated
that all samples were composed predominantly of a very fine-
textured (probably silt to clay size), black, oily sediment.
Samples 01 through 05 contained some small rocks. Samples 06
through 10 contained few or no rocks, but did contain parts of
leaves, twigs and other fiberous organic matter. No chemical
or physical analyses were performed on any of these samples.

—t —&
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2. LIST OF SOURCES OF WATER QUALITY DATA FOR BOSTON HARBOR

This list consists of two parts. The first part is
a bibliographic list of reports and other documents along
with a parenthetical note on the agency or company where
they may be obtained or reviewed. The second part is a
list of addresses of these agencies or companies.

A. Bibliographic List

Boston Harbor Associates. December 1978. Boston Harbor -_An
Uncertain Future. Boston, Massachusetts., (Available from
Boston Harbor Assoclates)

Boston Harbor Coordinating Group (BHCG). October 1974.
Debris and Refuse in Boston Harbor: The Problem and
Solution. Boston, Massachusetts. (Available from BRA)

Boston Redevelopment Authority (BRA). January 1977. Charlestown
Navy Yard Urban Renewal Plan Amendment Final Environmental
Impact Report. Boston, Massachusetts (Available from BRA)

Commonwealth of Masdsachusetts, Department of Public Works,
Massachusetts Bay Transportation Authority. 1972, Draft
Environmental Impact Statement, Preliminary Location
Report, Program Package Fvaluation, and Boston Transpertation
Planning Review, Harbor Crossing. Boston, Massachusetts
(Available from BRA)

Duesik, D. and T. Najarian. 1971. "Water Quality Improvements
in Boston Harbor" Chapter 5 in: Desik and Sorfert (eds):
Power Pollution and Public Policy. MIT Press. Cambridge,
MA. pgs. 242 ~ 281. (Available from MIT Press)

Ecolsciences, Inc. 1976. Proposed Sludge Management Plan,
Metropolitan District Commission, Boston, Massachusetts,
Volume I. Cambridge, Massachusetts (Available from MDC)

Ecolsciences, Inc. 1976. Proposed Sludge Management Plan,
Metropoclitan Districet Commission, Boston, Massachusetts,
Volume IT. Cambridge, Massachusetts. (Available from
MDC)




Federal Water Pollution Control Administration (FWPCA) .
May 1968, Pollution of the Navigable Waters of Boston
Harbor and its Tributaries - Proceedings of Conference
Held At Boston, Massachusetts on May 20, 1968. U.S,
Department of the Interlor Washington D C. (Available
- from NTIS) ' .

Federal Water Pollutlon Control Administration (FWPCA).
October 1968. National Estuarine Pollution Study.
Proceedings of the Public Meeting Held At Boston,
Massachusetts on October 18, 1968, and Written Statements
Concerning Tidal Waters of. Massachusetts U.S. Department
of the Interior, Washington D.C. (Available from NTIS)

Federal Water Pollution Control Administratiom (FWPCA) .

: April 1969, Proceedings, Conference in the Matter of
Pollution of the Navigable Waters of Boston Harbor and
its Tributaries ~ 2nd Session Held At Boston, Massa-
chusetts on April 30, 1969. U.S. Department of the
Interior, Washington, D.C. (Avallable from NTIS)

Federal Water Quallty Administration (FWQA) September 1970.
Water Quality Management Study, Boston Harbor Massachusetts,
Projections of Populatlon and Municipal Waste Loadings.
Needham Heights, Massachusetts. (Avallable from NTIS).

Havens and Emerson, LTD. August 1973, "A Plan for Sludge
Management for the Metropolitan District Commission,"
Report to the Metropolitan District Commission Boston,
Massachusetts. Cleveland,Ohio. (Available from MDC.)

Havens and Emerson, Ltd. October 1974. Environmental Assessment
Statement for a Plan for Sludge Management. Cleveland Ohlo
(Available from MDC)

Hydroscience, Inc. 1979. Boston Combined Sewer Overflow Study
- Harbor Model Calibration and Coliform Impacts and Assessments.
Westwood, New Jersey. (unpublished, available from MDC)

Hydroscience, Inc. 1979, Boston Combined Sewer Overflow Study
Harbor Model Results for Coliform Impacts and Assessments
Dissolved Oxygen and Total Suspended Solids Impacts.
Westwood, New Jersey. (unpublished, available from MDC)
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Lord, Sabin M., Jr. Robert C. Mcanespie, and Peter A. Dore.
Aprll 1973. Boston Harbor Pollution Survey -1972., Part A:
Data Record of Water Quality and Waste Water Discharges.
Massachusetts Water Resources Commission, Division of
Water Pollution Control. Boston, Massachusetts (Available
from MDWPC)

Marine Environmental Services (MES). August 1976. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire (Available at Boston Edison)

Marine Environmental Services (MES) November 1976, Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire (Available at Boston Edison)

Marine Environmental Services (MES) . Maxch 1977. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover
New Hampshire. (Available at Boston Edisbn)

Marine Environmental Services (MES). June 1977. Ecological
Field Survey in the Mystic River, Massachusetts. Hanover,
New Hampshire. (Available at Boston Edison)

Massachusetts Port Authority (MPA) February 1971. Environmental

“Statement Proposed Land Fills Enclosed by Rock D Dikes and Tidal

Flat Dredging in Boston Harbor Waters Adjoining Logan Inter-
national Airport, East Boston, Massachusetts. Boston, Massa-
chusetts. (Available at BRA)

Massachusetts Water Resources Commission (MWRC). April 1973.
Boston Harbor Pollution Survey-1972. Boston, Massachusetts.
(Available at MDWPC)

Metcalf and Eddy, Inc. and U.S. Army Corps of Engineers. October
1975. Wastewater Engineering and Management Plan for Boston
Harbor. Eastern Massachusetts Metropolitan Area. (EMMA
STUDY), Volumes 1 - 16, Boston, Mass. (Available from MDC)

Metcalf & Eddy, Inc. March 1976. Wastewater Engineering and
Management Plan for Boston Harbor-Eastern Massachusetts
Metropolitan Area. (EMMA Study), Main Report. (Available
from MDC) :

MEtropolitén Area Planning Council (MAPC). October 1972.
Boston Harbor Islands Comprehensive Plan. Boston,
Massachusetts (Available at MAPC)




Metropolitan Area Planning Council (MAPC). October 1977.

The Mystic River Basin: A Preliminary Report. Boston,
Massachusetts. (Available at MAPC).

Metropolitan Area Planning Council (MAPC). November 1977.

Lower Charlgs River Basin: Preliminary Report. Boston,
Massachusetts (Available at MAPC)..

Metropolitan Area Planning Council (MAPC). 1978. Draft
Arecawide Waste Treatment Management Plan for the
Metropolitan Boston Area. (208 Plan). Part I, Volume I.
Boston, Massachusetts (Available at MAPC)

Metropolitan Area Planning Council (MAPC). 1978. Draft
Areawide Waste Treatment Management Plan for the
Metropolitan Boston Area. (208 Plan), Part I, Volume IT
Boston, Massachusetts (Available at MAPC)

*

Metropolitan Area Planning Council (MAPC) .- 1978. DPraft

Areawide Waste Treatment. Management Plan for the.
Metropolitan Boston Area (208 Plan) Part I, Volume TIII.
‘Boston, Massachusetts. (Available at MAPC)

Metropolitan Area Planning Council (MAPC) . 1978. Draft
Areawide Waste Treatment Management Plan for the .
Metropolitan Boston Area. (208 Plan). pPart IT.
Boston, Massachusetts,(Available at MAPC)

New England Aquarium (NEA). July 1972. Trace Metal Analysis

of Boston Harbor Water and Sediments. Boston, Massachusetts.
(Available at NEA)

New England Aquarium (NEA). September 1973. Water Quality
Measurements of Boston Harbor. Boston, Massachusetts.
(Available At NEA)

New England Aquarium (NEA). January 1973. Experimental
Analysis of Boston Harbor Water Quality Data With
the Model BIO-DYN III. Boston, Massachusetts. (Available
at NEA) _

New England Aquarium (NEA). December 1976. Distribution
of Polluted Materials in Massachusetts Bay. Bostomn,
Massachusetts. (Available at NEA)




O'Brien and Gere Engineers, Inc. 1978-1979. Boston
Combined Sewer Overflow Program, Inner Harbor €SO study

Progress Reports No. 1, 2, 3, and 4. Boston, Massachusetts,
(Unpublished, available from MDC)

'Resource Analysis, Inc. July 1976. Scientific and Technical

Evaluation of the Environmental Protection Agency's
Wastewater Facilities Planning Boston. Case Study Phase I;
Water Quality Considerations, Volume I and Appendix Volume
Cambridge, Mass. (Available at MAPC).

‘Rowe, Gilbert T., Polloni, Pamela T., and Judith I. Rowe. 1972.

"Benthic Community Parameters In The Lower Mystic River"
In: Int. Revue ges. Hydrobiology 57 (4): 573-584. (Available
at Woods Hole Oceanographic Institution Library)

Runas, C.E. and L.A. Resi. February 1968. Chemical and Physical
Aspects of Water Quality, and Field Data Summary: Boston
Harbor - Charles River Study, Massachusetts. Federal Water
Pollution Control Administration, U.S. Department of the
Interioxr, Washington, D.C. (Available from NTIS)

Stewart, R. Keith. Januvary 1968. Biological Aspects of
Water Quality, Charles River and Boston Harbor, Massachusetts,
July-August 1967. Federal Water Pollution Control
Administration, U.S. Department of the Interlor Washington
D.C.

TCE, Inc. March 1973. Structural Evaluations and Ecological
Observations in Boston Harbor. Presented to the Engineering
Division, Metropolitan District Commission, Boston,
Massachusetts. (Available from MDC)

United States Department of the Interior, Federal Water Quality
Administration. September 1970. Projection of Population and
Municipal Waste Loading; Watexr Quality Management Study,
Boston Harbor. Needham Heights, Massachusetts. (Available
from NTIS)

United States Environmental Protection Agency. (EPA). October
1971. Pollution of the Navigable Waters of Boston Harbor and
Its Tributaries, Massachusetts = Proceedings of Conference
Session (3rd) Held at Boston, Massachusetts on October 27,
1971.(Available from NTIS)




United States Environmental Protection Agency, Region I.
February 1976. Proposed Sludge Management Plan, Metropolitan
District Commission, Boston, Massachusetts. Draft Environ-
mental Impact Statement, Volume 1. Boston, Massachusetts.
(Available at MDC) '

- United States Environmental Protection Agency. (EPA) .1978.
Draft Environmental Impact Statement on the Upgrading
of the Boston Metropolitan Area Sewerage System. Volume 1.
- Boston; Massachusetts. (Available at EPA Region 1)

United States Environmental Protection Agency, (EPA). 1978.
Draft Environmental Impact Statement on the Upgrading of
the Boston Metropolitan Area Sewerage System. Volume II.
Boston, Massachusetts. (Available at EPA Region 1)

United States Environmental Protection Agency. (EPA). February 13
1979. STORET-Computer Printout of Water Quality Data for
Boston Inner Harbor Area. Boston, Massachusetts. (Available
at EPA Region 1.)

3

Verter Corporation. July 1976. Phase I Final Report on Greater
Boston: Water-Quality Issues in Planning for Pollution
Control. McLean, Virginia. o

B. Address List

Boston Edison Company
800 Boylston Street _ .
Boston, Massachusetts 02113

Boston Harbor Associates
70 Long Wharf :
Boston, Massachusetts 02110

(BRA) Boston Redevelopment Authority
City Hall
1 City Hall Square
Boston, Massachusetts 02201
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(EPA Region 1) United States Environmental Protection Agency

John F. Kennedy Federal Building, Government Center
Boston, Massachusetts 02203

(MAPC) MEtropolltan Area Planning Council
44 School Street .
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SUMMARY

The proposed oceanic discharge of dredged material from
Island End River, Chelsea, Massachusetts is ecologically
unacceptable as judged by several bioasSaynrelated criteria
~employed in this investigation. Survival of the copepod

(Acartia tonsa), mysid shrimp (Mysidopsis bahia), and Atlantic .

silverside (Menidia menidia) exposed for 96 hr to culture
water control and 100% liquid phase of three samples of
dredged material is not, with one exception,'significantly
different (P = 0.05). Mysid shrimp exposed to 100% liquid

phase of Dredged Material - Sample C did exhibit significantly-

lower (P = 0.0l1) survival than control animals,'but'exposurem
time-dependent limiting permissible concentrations (LPC's)

for the liquid phase of that sample are greater than the
environmental concentratlon of the phase after initial mixing.
Survival of the above-identified species exposed for 96 hr to
éulture water control and 100% suspended particulate phase of
the three samples of dredged material is not significantly
different. However, total (combined) survival of the mysid

shrimp (Neomysis americana), hard clam (Mercenaria mercenaria),

and sandworm (Nereis virens) exposed for 10 days to control
(reference) sediment and the solid phase of the three samples
of drédged material is significantly different (P = 0.01).
Moreover, this difference in survival is, at least in part,
attributable to differences between the control sediment and
all samples of dredged material. In addition, the mean .
magnitude of each of these differences is greater than 10%.

The conclusion that dredged material from Island End
River is ecologically unacceptable for oceanic diSpqsal is
based solely on the low survival that characterized mysid
shrimp exposed to the solid phase of the material. Similarly
low survival may be experienced by shrimp exposed to sediment
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from the vicinity of the proposed disposal site. In this
eventuality, oceanic disposal of the dredged material would
be judged tc be ecologically acceptable. Therefore, we
recommend that solid phase bicassays of the dredged material
be conducted with a disposal-site-sediment control as well as
a "culture-sediment" control. '
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1. INTRODUCTION

The major objective of the investigation described in
this report is to evaluate the ecological acceptability of
the proposed oceanic discharge of dredged material from
Island End River, Chelsea, Massachusetts (Figure 1). . If the
proposed discharge is judged to be ecologically acceptable
according to the bioassay-related criteria employed in the

investigation, the disposal practice is considered to be in

‘partial compliance with Subpart B (EhAvironmental Impact) of

the ocean dumping regqulations (Fed. Reg., 1977).

Subpart B (Environment Impact) of the bcean dumping
regulations consists of the following basic sections:
§227.5 (Prohibited Materials); §227.6 (Constituents Pro-
hibited as Other than Trace Contaminants); §227.7 (Limits
Established for Specific Wastes or Waste Constituents);
§227.8 (Limitations on- the Disposal Rates of Toxic Wastes):
§227.9 (Limitations on Quantities of Waste Materials);
§227.10 (Hazards to Fishing, Navigation, Shorelines -or
Beaches); §227.1l1 {Containerized Wastes); and §227.13
(Dredged Materials). Disposal of dredged material must
comply with restrictions and limitations imposed by §227.5,
$§227.6, §227.9, §227.10, and §227.13 of the regulations
(Fed. Reg., 1977). ' '

This investigation addresses only §227.6 (Constituents
Prohibited as Other than Trace Contaminants) and §227.13

(Dredged Materials) of the ocean dumping regqgulations. However,

it is important to note that fuli'compliance with even these
sections is not evaluated in the study. Section 227.13, by
its reference in Y(c) (3} to %(b) of §227.27, requires that
the potential for biocaccumulation, as well as the toxicity,
of the suspended particulate and solid phases of dredged
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Figure 1. Location of dredging site. Sampling stations for dredged materiai !

are schematically depicted in inset. : -
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material be considered. §227.6 éiéo”requires‘a consideration
of the potential of the suspended particulate and solid phases
of wastes to biocaccumulate (in §227.6, emphasis is placed on
the use 0of bioassay organisms'to asséss the pétential for
bioaccumulation). In addition, §227.6 mandates a biocassay-
based evaluation of the bioaccumulation potential of the
liquid phase of a waste if the waste contains persistent
organochalogens that are not included in marine water quality
criteria (Y[c][4]) of §227.6). Also, §227.6 contains a provi-

sion (Y[c]l[1]) that'requires constituents of the liquid phase

to be compared to applicable marine water quality criteria.
Bioaccumulation and "water-quality-criteria" studies were not
conducted as part of the investigation.

This report consists of five principal sections in

addition to the Introduction. The first section, which

precedes the Introduction, summarizes the ecological accepta-
bility of the proposed discharge operation. The second
section reviews the methods and materials employed in the
investigation. The third section presents important results
of the investigation. The fourth section is a discussion of
the scientific credibility of several protocols utilized in
the investigation. The last section lists references cited
in the report.

The report contains two appendices. Appendix A details
laboratory procedures employed for preparing dredged material
and conducting biocassays. The appendix also serves as a
quality-control document. Appendix B contains all raw
bioassay-related data. Only data directly relevant to the
ecological evaluation of the potential discharge oberation
are presented in the main bddy of the report.



2. METHODS AND MATERIALSL

Dredged material was collected from three stations in
Island End River (Figure 1) during 0900-1100 on March 23,
1979. Material was collected from a commercial fishing
vessel by representatives of the New England Division of the
Corps of Engineers (supervisor was Mr. Roy S. Clark). Mr.
Timothy J. Ward, Aquatic-Toxicologist at Energy Resources.
Company Inc. (ERCO), observed the collection efforts. |

Station A was ‘located near the mouth of the river at
approximately 1,000 m from the river's eaétern shore. 'bepth
of water at the station was about 2-3 m. Station B was
situated upriver from Station A and approximately 500 m frdm

'the eastern shore of the river (depth of water was about
1-2 m). Station C was located upriver from Station B and

approximately 500 m from the eastern shore (water depth was

. about 1-2 m). At each station, approximately 8-12 samples of

dredged material were gollected with a Van Veen grab after
the fishing veSsél had been anchored. Each set of samples
was distributed into five 15~1 bags, which were assigned
identification numbers {Station A:  GEB-1-79; Statiqn B:
GEB-2~79; Station C: GEB-3-79). The bags wére transported
immediately to ERCO's Bioassay Laboratory. in Cambridge,
Massachusetts. Bags were put into cold storage (2-4° C) at
‘the laboratory at 1300 on March 29, 1979. -

Dredged material was prepated for biological testing
according to procedures described in Appendix B of the manual
. entitled Ecological Evaluation of Proposed Digcharge of
Dredged Material into Ocean Waters (U.S. EPA/U.S. COE, 1977).

lt.aboratory procedures used to prepare dredged material
and conduct bicassays are described in detail in Appendix A
of this report.

L.
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Artificial seawater (30 ppt salinity) was employed to formu-
late liquid and suspended particulate phases of the dredged
material (disposal-site water was not used because a proposed
disposal site for the material had not been identified).
During preparation of the liguid and suspended particulate
phases, dredged material aﬁd artificial seawater were mixed
by mechanical methods (as opposed to mixing by compressed
air) since anoxic conditions did not occur in the sediment-

- seawater mixtures. In preparation of the ligquid phase,

centrifugation was not required to reduce concentrations of
suspended solids prior to filtration.

Bioassays with dredged material were, with one exception,
conducted according to guidelines presented in Appendices D
and F of the EPA/COE manual for dredged material (U.S. EPA/
U.S. COE, 1877). The one exception is that 1%-1 aquaria, .
rather than 38-1 aquaria, were used to conduct liquid and
suspended'particulate”phase biocassays with fishes. The use
of the smaller aquaria is sanctioned by the EPA in its
contemporary procedures for performing biocassays for the
Ocean Dumping Permit Program (U.S. EPA, 1978).

Species employed in the liquid and suspended particu-
late phase bioassays were the copepod (Acartia tonsa), mysid
shrimp (Mysidopsis bahia), and Atlantic silverside (Menidia

menidia). The animals were purchased from Sea Plantations,

Inc., Salem, Massachusetts. Bioassays were conducted at

20 + 1° C, the recommended summer testing temperature for the
New England region (U.S. EPA/U.S. COE, 1977); Since a
proposed disposal site was not identified, artificial seawater
was used to dilute liguid and suspended particulate phases to

appropriate test concentrations and as the single control
{culture water control}.



Species tested in the solid phase biocassays were the
mysid shrimp (Neomysis americana), hard clam (Mercenaria
mercenaria, and sandworm (Nereis virens). All species were

tested in the same aquaria. Source of animals and test -
temperature were the same as in the ligquid and suspended
particulate phase bioassays. Reference sediment was obtained
from the intertidal zone of southern Massachusetts Bay and
consisted primarily of sand. Water exéhange-(artifical
'seawater) during the biocassays was by the replacement, as .
compared'to the flow-through, method.

During all bioassays, mysid shrimp were fed live 48-hr-old
Artemia (brine shrimp) nauplii at a rate of approximately 1 ml
of culture/200-ml crystallizing dish/day (liguid and suspended
particulate phase tests) or 10 ml of culture/38-1 aquar ium/day
(solid phase testé).

‘The envirconmental concentration of the liquid phase of
Dredged Matexrial - Sample C after the 4-hr period of initial
mixing was estimated by the release-zone method (U.S. E?A/
U.5. COE, 1977; Appendix H). Volume of the initial mixing
zone (Vp) was determined by the eguation for instantaneous

discharge of dredged material or'discharge from a stationary
vessel:

vm( 3, = T(100)23 + 200wd + (200 + w)id, {Equation 1)
m . .

with d (depth of mixing zone)} w {(width of disposal vessel),
and % (length of disposal vessel) assumed to be 20 m, 18 m,
and 60 m, respectively. Thus, Vy = 961,920 m3. Volume of the

dischafged_liquid phase (Vy) was determined by the equation:

Pp—-Py

v = o=t (V) ' (Equation 2)
Wimd)  PyPg T E
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with Pp (bulk density), Pq (particle density), Py (liquid
phase density), and Vg (volume of disposal vessel) assuned
to be 1.5, 2.6, 1.0, and 3,058 m3, respectively. Therefore,
Vv, = 2,102 m3. Environmental concentration of the ligquid

phase after initial mixing (Cy) was calculated by the

-equation:

Vu 2,102 m3 ' :
C = — (100) = ! 100) = 0.22% Equation 3
W(%) Vm ( ) 961,920 m3 ( ) ( q )




3. "RESULTS

The three samples of dredged material employed in the
investigation were characterized by physical differences.
Sample A consisted primérily of sand, gravel, large rocks,
~and pieces of shells. The sample was black and contained |
traces of oil., Sample B was similar in characteristics to
Sample A except that it contained more mud and less coarse

material. Sample C consisted of black mud and large amounts

of oil. No living organisms were observed in any of the
samples. ' '

3.1 Liquid and Suspended Particulate Phase Biocassays

Results of liguid and suspended particulate phase
bicassays are presented according to the same format since
analyses of_both types of .tests are based on identical
components (U.S. EPA/U.S5. COE, 1977): (1) selection of an
appropriate control for comparison to test results (when
disposal-site water as well as culture water is used for
control purposes), (2) preliminary comparison of survival
of animals éxposed for 96 hr to the approﬁriate contxrol and
100% liquid/suspended particulate phase, {3) calculation or
estimation of exposure-time-dependent LC50's (median lethal
~concentrations) and associated 0.95 confidence intervals for
the liguid/suspended particulate phase (if survival in 100%
liquid/suspended particulate phase is significantly less {in

a statistical sense)] than survival in the appropriate control),
(4) derivation of exposure-time~dependent limiting permissible

concentrations (LPC's) for the liquid/suspended particulate
phase by multiplying lower limits of the 0.95 confidence
‘intervals of the LC50's for the phase by 0.01 or a pragmati-
cally determined application factor, and (5) graphical

L
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comparison of the LPC's for the liquid/suspended particulate
phase to estimated environmental concentfations ("dilution
curve") of the phase as determined, ‘in all probability, by
the "release zone method."

3.1.1 Liguid Phase Bioassays

Data generated by liquid phase biocassays with the cope-
pod, mysid shrimp, and Atlantic 511ver81de are presented in,
respectively, Tables Bl, B2, and B3 (Appendix B). The silver-
side was the most resistant of all species to the liquid phase
(all but one fish survived the bioassays). Mean survival
rates for copepods and mysid shrimp exposed for 96 hr to 100%
liquid phase were 53.3-60.0% and 63.3-96.7%, respectively,

In most bicassays with copepods and shrimp, the liquid phase
appeared to exert a noncumulatlve effect, i.e., mortality
pattern of organisms had stabilized by the end of the 96-hr
testing period.

| Analyses of survival data for the copepod, mysid shrimp,
and Atlantic silverside exposed for 96 hr to culture water
control and 100% liquid phase of dredged material are pre-
sented in Tables 1-3, respectively. In the case of all
species, survival in the control test was equal to or greater
than 90%, thus permitting further analyses of data. Survival

"data for the copepod (Table 1) exhibited homogeneity of

variances, as judged by Cochran's test. Thus, a cne-way
parametric enalysis of variance (ANOVA) with nontransformed
data was employed to determine if data are characterized

by significant differences (the "t" test described in 425,
Appendix D of the EPA/COE manual for dredged material {[U.S.
EPA/U.S5. COE, 1977] is not appropriate for use with more than
one sample of dredged material and a control). Results of



table 1. Anzlysis of survival da
culture water control and 100%

ta for the copepod, Agartia tonsa, exposed for 96 nr to
liguid phase of dredged material

. Step

1. Survival Data {From Tacle Bl)

Number of Survivors

Treatment (t): Culture Dredged Dredged ) Dredged
Water Material - ‘Material -~ Material -~
“Replicate (r) Control Sanple A Sample B Sample €
1 9 4 3 3
-2 g 8 "5 9
3 10 4 8 6

Mean {X): 8.0

Step 2. Cochran's T

0 {90.0%) 5.33 {53.3%) 6.00 {60.0%;

N

est for Homogeneity of Variances of Survival Data

Nember of Survivers

Treatment {(t) Mean {X) Variance(s2)
Culture Water Control S 9.00 1.00
Dredged Material - Sample A 5.33 ’ 5.34
Dredged Material -~ Sample B -6.00 Z.99
Dredged Material -~ Sample € 6.00 5,00
-
s JS€{max.} _ 9.00 _
C(eal.) ="z~ = Ta.33 = 0.49 ns,

as compared to: Cypah,) = 0.77 for P = 0,03, k = 4, and v = 2

Step 3. Ons-Way Parametric Analvsis of Variance (ANOVA) of Survival Data

6.00 (60.0%)

: : Sum -of Mean B
_Source of Variation ag Squares Square Flgal.})

Treatment (Culture Water Control, S t=1=3 24,25 B.08 1.76 ns, .
Dredged Material -~ Sample A, ’ as compared

bredged Material - Sample B, to Fatab',

Dredged Material -~ Sample C) ; 4.0?O§or

= . ¢

Error t{x=1)=8 " 36.67 4.58 numerator
: df = 3, and
Toral tr—~1=11 60.92 denominator

df = 8
~10~ C




Table 2. Analysis of survival data for the mysid sarimp, Mysidoewsis bahia, exposed for 96 hr to
culture water contrel and 100% liquid phase of dredged material

Step 1. Survival Data (From Table B2}

Number of Survivors

Treatment (t): Colture Dredged Dredged Dredged
Water Material - Marerial - Material -
Replicate (x) Control Sample A Sample B : Sample C
1 10 . 10 9 5
2 10 ‘ 9 9 g
3 9 . ‘ 10 10 ) 6

Mean (X): 9.67 (96.7%) 9.33 (93.3%)

9.67 (96.7%) 6.33 (63.3%)

Step 2. Cochran's Test for Homogeneity of Variances of Survival Data

Number of Survivors

Treatment {t) Mean (X} Variance(s?)

Culture Water Control 9.67 0.33
Dredged Material - Sample A 9.67 0.33
Dredged Material - Sample B 9.33 0.33
Dredged Material - Sample C 6.33 2.34

. 85 compared to: C(pap,.) = 0.77 for P = 0,05, k = 4, and v = 2

Step 3. One~Way Parametric'Analysis of Vériance (ANOVA) of Survival Data

Sum of Mean
Source of Variation af Squares  Square . . Frga1,)
Treatment (Culture Water Control, t-1=23 23.58 7.86 9, 47k>,
Dredged Material - Sample A, as compared
Dredged Material - Sample B, to Freab.}
Dredged Material ~ Sample C) = 7.59 for
P = 0.01,
Error ) t{r=1)=8 6.67 0.83 numeracor
df = 3, and
Total ’ tr-1=11 © 30,25 denominatec
. df = 8

Step 4. It is apparent without further statistical analysis

that the source of the significant difference in

survival data is Dredged Material -~ Sample C

{see survival data presented in Step 1).

-11-



Table 3. Analysis of survival data for the atlantic silversids, Menidia menidia, exposad for

96 hr to culture water control and L00% liquid phase of dredged materiai

Step 1. Survival Data [From Tasle B82)

Number of Survivors

Treatment (t}: Culture bredged Dredged
: Water Material - Material -
Replicate (r) Control Sample A Sample B
1 10 10 ' i6
2 10 10 1o
3 ) 10 ’ 1o 10

Mean (X): 10.00 {(100.0%) 10.00 (100.0%) 10.00 (100,0%)

" Step 2. There are ne differences in survival of animals exvosed
to culture water control and 100% ljauid phase of dredged

material. Therefore, further statistical analysis is
unnecessarv.,

Dredged
Material -
Sample C

10
io
16

10.00 (100.0%)

_l 2._.




the ANOVA indicate no statistically significant differences

(P = 0,.05) in survival of animals exposed to culture water con-
trol and 100% liguid phase of dredged material. Therefore, it
is concluded that, in terms of its effect on the copepod, the
liquid phase is ecologically acceptable for oceanic discharge.l

Survival data for_the‘mysid shrimp (Table 2) also exhibit
homogeneity of variances, thereby allowing the use of a one-
way parametric ANOVA with nontransformed data for further
analysis. The ANOVA identifies a real difference (P = 0.01)
in survival of animals exposed to culture water control and
100% liquid phase of dredged material, and perusal of the
survival data indicates that the source of this difference is
the relatively low survival experienced by animals exposed to
100% liquid phase of Dredged Material - Sample C. However,

-exposure~time-dependent LPC's for the liguid phase of Dredged

Material - Sample C are greater than the environmental concen-
tration of the liquid phase of the sample after initial mixing
(Figure 2). (Bach LPC is the product of a 0.0l application
factor [Fed. Reg., 1977] and a minimum estimate of the LCS50
since the relatively high survival (>50%) of animals exposed
for 96 hr to 100% liquid phase of the sample precludes the
calculation of "real" LC50°'s and associated 0.95 confidence
intervalé.) Thus, it is conéluded that, with regard to its
effect on the mysid shrimp, the liguid phase is ecologically
acceptable for oceanic discharge. '

lparagraph 28, page D13, Appendix D of the EPA/COE
manual for dredged material (U.S. EPA/U.S. COE, 1977)
specifies that “"when no differences are detected between
control and test survival after 96 hr, the analysis may be
considered complete at this point with no indication of’
potential impact of the liquid (or suspended particulate)
phase if the proposed disposal operation occurs." Thus,
further analyses relating to LC50's and associated confidence
intervals, LPC's, and environmental concentrations of the
phase are not warranted.

~13~
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Figure 2. Comparison of exposure-time-dependent limiting permissible
concentrations (LPC's) for liquid phase of Dredged Material — Sample C (tested
with the mysid shrimp, Mysidopsis bahia) and environmental concentration of
the liquid phase after initial mixing. Environmental concentration of the liguid
phase after initial mixing (the 4-hr period immediately following discharge of

dredged material) was estimated by the release-zone method {U.S. EPA/U.S. CCE,

1977).
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Survival data for the Atlantic silverside (Table 3)
exhibit no variation (survival was 100% in all cases).
Consequently, it can be concluded without further statistical
analyses that, in terms of its effect on the silverside,
the liquid phase is environmentally acceptable for oceanic
disposal. ' ‘

3.1.2 Suspended Particulate Phase Bioassays

Data produced by suspended particulate phase'bioassays 
with the copepod, mysid shrimp, and Atlantic silversidé are
presented in, respectively, Tables B4, BS, and B6 (Appendix B).
As in the case of the liquid phase, the silverside was the
most resistant of'all'species to the test material (all £ish
survived the bioassays). Mean.survival rates of copepods and
mysid shrimp exposed for 96 hr'to 100% suspended particulate
phase were 50.0-56.7% and 50.0-76.7%, respectively. Mortality
patterns of copepods and shrimp usually had not stabilized by
the end of the testing period.

Analyses of survival data for the copepod and mysid
shrimp exposed for 96 hr to culture water control and 100%
suspended particulate phase'of dredged material are presented
in Tables 4 and 5, respectively. For both species, survival
of animals exposed to culture water control was greater than
90%, theteby allowing further analyses of data. These analyses
indicate that both sets of data exhibit homogeneous variances
(Cochran's test) and that survival of animals exposed to
culture water control and 100% suspended particulate phase of
dredged material is not significahtly different at P = 0.05
{one-way parametric ANOVA). Thus, it is concluded that the
suspended particulate phase is ecologically acceptable for

discharge to the ocean.

-]5-



. Table 4.

dnalysis of survival data for the copepod, Acartia tonsa, exposed for 96 nr to
culture water control and 100% suspended particulate pnase of dredged material

Treatment (th:

tenp 1. Survival Data (Ffom T

able B4}

Number of Survivors

Culture Dredged Dredged Dredged
Water Materia)l -~ Material - Material -
Replicate (r) Control Sample A Sample B Sample C
1 ic 5 5 3
2 8 T 4 5
3 . 10 4 8 7
Mean (X}: 9.33 (93.3%) 5.33 (53.3%) 5.67 {56.7%} - 3.00 (50.0%)
Step 1. Cochran's Test for Homogeneitv of Variances of Survival Data
Number of Survivors
Treatmens (t) Mean {X) Variance(s2)
Culture Water Control 9,33 1.32
Dredged Material - Sample A 5.33 2,34
Dredged Material -~ Sample B 5.67 4.33
Dredged Material -~ Sample C 5.00 4.00
. 2
o Sfimax.)y _ _4.33
" C(cal.) Tis2 11.99 0.36 ns,
as compared to: C(tap,) = 0.77 for P = 0.05, k = 4, and v = 2
Step 3. One~Way Parametric Apalysis of Variance (ANOVA) of Survival Data
: - Sum of Mean
Source of Variation [<}3 Squares Sguare Freal.)
Treatment (Cuolture Water Control, t-1=3 36.67 12,22 4.07 ns,
Dredged Material ~ Sample A, as compared
bredged Material - Sample B, to Freab.)
Bredged Material - Sample C) = 4,07 for
P= 0-05;
Error tir-1)=8 24.00 3.00 numerator
df = 3, and
Total tr-1=11 60,67 denaminator
df = 8
~16-~
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Taple 5. Analvsis of survival data for the mysid shrimp, Mvsidopsis bahia, exposed far
96 hr to culture water control and 100% suspended particulate phase of aredged material

Step 1. Survival Data (From Table B5)

Number ©f Survivors

Treacment {t}: Culture Dredged Dredged
. Water Material - Material -
Replicate (r) Control Sample A Sample B
1 : : 9 ’ 7 9
2 10 . 5 ‘ 8
3 9 8 6

Mean (X): 9.33 (93.3%) 6.67 (66.7%) T.67 (76.7%)

Step 2. Cochran's Test for Homogeneity of Variances of Survival Data

Number of Survivors

. Treatment (t) Mean (X} Variance(s?)
Culture Water Control 9.33 0.34
Dredged Material - Sample A 6.67 2.34
Dredged Material - Sample B 1.67 2.34
Dredged Material - Sample C 5.00 9.00
)
s<(max.) _ _9.00 _
Cleal.) = 53 = 7353 = 0.64 ns,
as compared to: C(pap.) * 0.77 for P = 0.05, k = 4, and v = 2

Dredged
Material -
Sample C

LY I I s -]

5.00 (50.0%)

ta

Step 3. One-Way Parametric Analvsis of Variance (ANOVA) of Survival Da
Sum of Mean

Source of Variation af *  Squares  Sguare Fical.)
Treatment {Culture Water Control, . £-1i=3 29.67 9,89 2.83 ns,
Dredged Material - Sample A,
Dredged Material -~ Sample B,
Dredged Material - Sample C)
Error t(r-1)=8 28.00 3.30
Total tr-1=i1 57.57

as compared
to Fycah.)
= 4,07 for"
P = (.05,
numeracor
df = 3, and
denominator
df = §
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Survival data for the Atlantic silverside (Table 6)
again exhibit no variation (survival was always 100%).
Therefore, it can be immediately concluded that the suspended
partiCulate phase is environmentally acceptable for oceanic
disposal. |

3,2 Solid Phase Bioassays

801id phase bicassays, uniike liquid and suspended
particulate phase tests} are analyzed almost exclusively
-according to statistical techniques. The concepts of prelim-
inary comparisons of survival of control and test animals,
LC50's-and related confidence intervals, quantitative LPC's,
 and models of environmental fate of discharged material are

not applicable. ' .

Data generated by.solid phase biocassays with the mysid
shrimp, hard clam, and sandworm are presented in Table B7
(Appendix B). Mean survival rates of hard clams and
sandworms exposed to dredged material were relatively high,
i.e., 91.0~94.0% for the clam and 93.0~96.0% for the worm.
However, mean survial rate of mysid shrimp exposed to the
- material was low - 12.0-27,0%. Mortality of shrimp appeared
to be at least partly associated with fouling of animals by
fine particulate matter. ‘

Aﬁalysis of total {combined) survivéi data for the
three species-exposed for 10 days to control (reference)
sediment and solid phase of dredged material is presented in
Table 7. Survival of control animals was greater than 90%,
thus allowing further evaluation of data. Data exhibited
homogeneous variances (Cochran's test), thereby permitting a
one-way parametric ANOVA to be performed with nontransformed

~18~-
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Table 6. Analysis of survival data for the Atlantic silverside, Menidia menidia, exposed for
96 hr to culture water control and 100% suspended particuiate pnase of Greaged material

Step 1. Survival Data (From Table Bé&)

Number ©f Survivors

Treatment {t}: Culture : Dredged Dreaged ) predged
Water Material - haterjal - Material -
Replicate (r) Control Sample A Sample B ‘Sarnple C
1 o 10 : 10 10 10
2 10 10 16 ‘ 10
3 10 10 10 10
Mean (X): 16.00 (100.0%) 10.00 {100.0%) 1C0.00 (100.0%) 16.00 (L00.U%)

Step 2. There are no differences in survival of animals exposed
to culture water control and 100% suspended particulate
phase of dredged material, 'Therefore, further statistical
analvsis is unnecessarvy.

~-19-



Table 7. Analysis of total survival data for tne wmysid shrimp (Neomysis americana)}, hard clam

{Mercenaria mercenaria), and sandworm (Nereis virens) exposed for 13 days to control
{reference) sediment and solid wmhase of dredged material

Step 1. Total Survival Datz {From Table B7)

Total Number of Survivors

Treatment (t): Control Dredged Dredged . Dredged

(Reference} . Material - Material -~ Material -
Replicate (r) Sediment Sample A Sample B Sample C
1 54 ‘ 44 . ' a6 ' 40
2 56 42 a8 38
3 55 B 1 ©o4 45
P 57 45 T4 38
3 . 56 . 44 38 41
' Mean {x): ) 55.6 (92.7%) 43.2 {72.0%) 41.0 {68,3%) 40.4 (67.3%)

Step 2, Cochran's Test for Homogeneity of Variances of Total Survival Data

Number ¢f Survivors

Treatment (t) ) Mean (X} _ Variance(s?)
Control (Reference) Sediment 55.6 1.36
Dredged Material - Sample A : 43.2 2,69
. Dredged Material - Sample B 41.0 12.00
Dredged Material - Sample C T 40.4 . 8.29
o . . P .
: s<{max.} 12.00
C{cal.) = Iéz * 34,78 = 0-49 ns,

as compared to: é(tab.) = 0.63 for P = 0,05, k= 4, and v = 4§

Step 3. One-way Parametric Analvsis of Variance (ANOVA) of Total Survival Data

Sum of Mean
Source of Variation ' . df ‘ Squares Syuare F{cal.)
Treatment {Control sediment, t=1=3 763,75 254.58 41.87**,
Dredged Material -~ Sample A, : ' as compared
Dredged Material ~ Sample B, ' to F(tab,)
Dredged Material - Sample C) ) : = 5.29 for
P = 0.01,

Error t{r-1)=16 97.20 6.08 numerator

: df = 3, and
Total cr-1=19 860.95 denominator

: df = 16
-20-
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Table 7. (Continued)

Step. 4 Student-Newman-Keuls' Multiple-Range Test for Identifving Source(s)
of Significant Difference{s) in Total Survival Data

A. Ranking of Treatment Means (x} From Lowest to Highest

(1) (2) . (3) (4}
Dredged Material, Dredged Material, Dredged Material, Control (Reference)
Sample C - 40.4 Sample B - 41.0 Sample A ~ 43,2 Sediment - 55.%

B. Comparison of Mean for Control (Reference) Sediment with Means for Dredged

Material
Comparison of Means Difference Between Means

(4) versus (1) 55.6 ~ 40,4 = 15, 2%, as compared to LSD (least

: significant difference} = 5.71
. for P = .01, s}y = 1.10, and
. K =4

(4} versus (2} 55.6 ~ 41,0 = 14.6%*, as compared to LSO = 5.26 for
P= 0,01, sy = 1.10, and K =3
-{4) versus (3) 55.6 = 43,2 = 12 4»*, as compared to LSD = 4.54 for

P = 0.01, sy = 1.10, and K =2

-21-



data. The ANOVA indicates that survival of animals exposed to
control sediment and dredged material is significantly differ-
ent at P = 0.01. A subsequent test (Student-Newman-Keuls'
multiple-range test) demonstrates that a source of this
significant difference in survival is differences between
animals exposed to control sediment and all samples of

dredged material. 1In addition, the mean magnitude of each of
these differences is greater than 10%., Therefore, it is
concluded that the solid phase is ecologically unacceptable

for discharge to oceanic waters.?t

lparagraph 37, page F17, Appendix F of the EPA/COE
manual for dredged material (U.S. EPA/U.S. COE, 1977) states
that a solid phase has "real potential for causing environmen-
tally unacceptable impacts on benthic organisms [only if]
difference in mezan survival between animals in the control
and test sediments is statistically significant and [emphasis
added} greater than 10 percent.”

-22-
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4. DISCUSSION

Results of the liquid phase bioassays with the copepod
and the suspended particulate phase bioassays with the
copepod and mysid shrimp demonstrate that a one~way parametric
ANOVA sometimes.does not indicate statistically significant
differences (P = 0.05) in survival of animals exposed to

‘culture water control and 100% liquid/suspended particulate

phase of dredged material even when the differences appear to
be substantial (in the case of the suspended particulate

phase tests, survival of animals in 100% phase was almost low
enough to allow calculation of LC50's). Several statistical
techniques can be employed to ‘increase the power (ability) of

“the ANOVA to detect real differences in survival between

control and test animals, e.g., more than three replicates
(samples) can be emplcoyed per @reatment, criterion for
declaring a difference to be significant can be changed from
P = 0.05 to P = 0.10, and/or multiplenfange or other appro-
priate tests can be used to compare control versus test
survival even if the ANOVA does not signal the presence of
such differences. Such statistical refinements, while
désirable, would not alter the conclusions reached in this
invéstigation concerning the ecologicél acceptability of the
liquid and suspended particulate phases for oceanic disposal
since, in all cases, the minimum LPC's for a phase are 1%
(0.0l X 100% phase [the minimum estimate of the LCS50's]) and
the environmental concentration of a phase after intitial

mixing is substantially less than the 1% value.

The most critical result of the solid phase bicassays is

the low survival rate experienced by mysid shrimp exposed to

- dredged material. It isg this low survival rate that, even

when masked by the relatively high survival rate exhibited by
the hard clam and sandworm, is the basis of the significant

w2 3em



(P = 0.01) and large (>10%) differences in survival between
control and test animals ahd, consequently, the conclusion
that the dredged material is ecologicaily unacceptable for
discharge to oceanic waters. It is likely that the poor
survival of mysid shrimp is, in great part, attributable to
fine particulate matter in the dredged material. For similar
reasons, poor survival may be experienced by shrimp exposed
to sediment from the vicinity of the proposed disposal site.
In this eventuality, oceanic disposal of the dredged material
would be judged to be ecologically acceptable. Therefore, we
recommend that solid phase tests of the dredged material be
conducted with a disposal-site-sediment control as well as a
"culture-sediment” control. |

We additionally recommend that future dredged-material
evaluations be conducted with a large species, e.g., the
grass shrimp, Palaemonetes sp., being substituted for the

- mysid shriﬁb in solid phaéé biocassays. Such a substitution
would minimize the impact of particle size of sediments

on test results and would allow an efficient assessment of
the potential for biocaccumulation of constitutents of dredged
- material. Also, it is more scientifically correct to analyze
all results of solid phase bioassays according to species

than to perform the analyses for "grouped" species.
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APPENDIX A

LABORATORY PROCEDURES FOR PREPARING DREDGED MATERIAL AND CONDUCTING BIOASSAYSl

Pate/Time Certifications of Performance of Procedure

of Implemen-
: tation of Laboratory Group
Procedure Procedure " Technician Director Direcror
1. Store 3 samples of . -
dredged sediment (DS) - . _ )? -
and 1 sample of refer=~ DS 3/29/79 1:00pm [gk)QFW,i Y (e

ence sediment (RS) at
+2-4° ¢ in four separate :
- eontainers, Mix sedi- RS 4/2/79 3:00o0m " ) .. "
ment. in each container as
thoroughly as possible.

Solid-phase Bicassavs

Bioassays must be initiated by April 12, 1979 (2 weeks
after March 29, 1879, date of dredged sedlment collectxon).
Maintain dissolved oxygen in aquaria at >4 pom,

Cover aguaria to prevent salinity changes.

2. Remove RS from

storage and wet sieve

through l-mm mesh inteo

single container {Use ) .

minimum volume of arti- 4/9 9:00am " " »
ficial sea water [ASW]
of salinity of 30 ppt
for seiving purposes.)
Place nonliving material
remaining on sieve ln
contalner.

3. Mix RS in container
and allow %o settle ' ‘
for 6 hr. 4/9 9:30am : " " "

4. Decant ASW and mix
R3 as thoroughly .as . . :
possible, : 4/9 3:30pm ” " : "

5. Assign treatments

(3 DS samples), control
(1 RS sample), and repli-
cates (5 r per treatment __4/9 10:30am " ] " "
and control) to aquaria.

6. Randaomly position

aquaria (20) in environ-

mental chamber maintained

at 20+1°c, - 4/9 10:30am " ’ "

ithis document is a copy of the work sheet that was used during the investigation,
‘The document differs from the work sheet in that dates/times appear in typed form and
certifications were added at a single time after the dates/times were typed.
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.20 aquaria.

Laboratory Procedures (Continued}

Date/Time
of Implemen-
tation of

Procedure Procedure

Certifications of Performance

of Procedure

Laboratory

Technician Director

Group
Director

7. Partially £ill aquaria

with ASW. 4/9 3:00pm

8. Place 30 mm of RS
in each agquaria. Fill
lst aguariuom to Al0 mm,
then 2nd aquarium to

Al0 mm, J..., and 4/9 3:30-5:30pm

finally 20th aguarium to
~10 mm. Repeat sequence
until aquaria are filled
to 20 mm. Repeat
sequence again until
aquaria are f£illed to

~30 mm, This procedure
will help to ensure that
RS in all aguaria is homo-
geneous. Store remaining
RS at 2-4°C for later use.

9. Replace ASW 1 hr after
RS has been added to
agquaria. Do not disturb

sediment during replace- 4/9 6:30-7:00pm

ment. -

10. Select 400 hard clanms

_ from holding tanks and

randomly distribute into
20 finger bowls. Follow

same procedure for 4/9 7:30pm

sandworms.

11. Randomly distribute
contents of sach set of

20 finger bowls into 4/9 B:00pm

12. If necessary, replace
75% of ASW 24 hr after

animals are introduced Not necessary

into aquaria.

13. Acclimate animals for
48 hr, At end of this
time pericd, remove dead

animals and replace with 4/9 - 4/11

live animals.




Laboratory Procedures (Continued)

Procedure

Date/Time
of Implemen—
tation of
Procedure

Certifications of Performance of Procedure

Laboratory
Director

Group

Technician Director

14, During acclimation
period, remove appro-
priate volumes of

3 samples of DS from
storage and wet-gieve
each sample through
I-mm mesh into 3 separ-
ate containers. Use
nminimum volume of ASW .
for seiving purposes,
Place nonliving material
remaining on sieves in
containers.

‘15, Mix material in
containers and allow to
settle for 6 hr.

16. Pecant ASW and mix DS
as thoroughly as possible.

17. Place 15-mm of appro-
priate sample of DS in

~ each treatment aguarium.-
Employ basic strategy
identified in Step 8.

18. Remove remaining. RS
from storage. Warm to
test temperature (20+1°C).
Add 15 mm to each refer-
ence aguarium. Employ
basic strategy identified
in Step 8.

19. Replace 75% of ASW
1 hr after addition of DS
and final addition of RS.

20, Select 400 mysid
shrimp from holding tank
and randomly distribute
into 20 finger bowls.

2l. Randomly distribute
contents of finger bowls
into 20 aguaria,

4/11

4/11

4/11 2:30-5:00pm

4/11 4:30-6:30pm

4/11 12:00pm

4/11 7:30-8:30pm

4/11 8:30pm

4/11 9:00pm
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Laboratory Procedures (Continued)

Date/Time Certifications of Performance of Procedure
of Implemen-
tation of Laboratory Group
Procedure - Procedure Technician Director Director
22. Perform the follow-
ing activities:
Every day after introduction
©f mvsid shrimp into aquaria
& Record salinity,
temperature, Day 0 4/11 9:00pm
dissolved
oxygen and pH Day 1 4/12 6:00pm " " "
in each aguarium
(record in log Day 2 4/13 4:00pm " " "
baok) .
Day 3 4/14 2:00pnm " * "
e Record obvious
mortality, for- Day 4 4/15 l:00pm n " "
mation of tubes
or burrows, and . Day 5 4/16 2:00pm » " "
uvnusual behavior
patterns of - Day 6 4/17 3:00pm " " "
animals (record
in log book) Day 7 4/18 2:00pm " " "
Dav 8 4/19 3:00pm " " "
bay 9 4/20 3:00pm " " "
Day 10 4/21 10:00am " " "
Every 2 davys after addition
of DS and final addition
of RS into aguaria
@ Replace 75%
of ASW Day 2 4/13 " " "
Day 4 4/15 " " "
‘Day 6 4/17 " " n
Day 8 4/19 " " n
23. At end of 10-day
testing period, sieve
sediment in each
aquarium through 4/21 10:00am~4:00pm " " "
0,5-mm screen.
Count live animals.
Note sublethal responses.
-



Laboratory Procedures {Continued)

Date/Time Certifications of Performance of Procedure
of Implemen— -
‘ : tation of Laboratory Group
* Procedure Procedure Technician Director . Director

Susvended-Particulate-Phase Bicassays

Bicassays must be initiated by April 12, 1979 (2 weeks

after March 29, 1979, date of. dredged-sediment collection).
Maintain l4-hr light photoperiod with cool-white fluorescent
bulbs mounted approximately 0.5-1 m above tops of aguaria.
Maintain dissolved oxygen in aquaria at >4 ppm.

Cover aquaria to prevent salinity changes.

24. Prepare 3 suspended~
particulate~phase samples.
Follow procedures in
appendix B of EPA/COE
Implementation Manual.

In particular:

s Clean laboratory . .
" glassware thoroughly - 3/29 : " . " "

& Remove from storage
aporopriate volume
of each sample of DS.
Mix as thoroughly
as possible. Combine
with ASW in 1:4 ratio
by volume. Shake on
automatic shakexr for
30 min at 100 oscil=
lations/min. Do not . o - :
allow dissolved oxygen 4/3 - 4/10 . " " "

to reach zero. Settle
for 1 hr. Collect .
supernatant. Store
initial volumes of
suspended particulate
phase at 2-4°C. Begin
suspended-particulate~
phase bioassays for
each tested species
(copepod, mysid
shrimp, and silver-
side} as soon as
sufficient suspended
particulate phase is
prepared., Combine all
volumes prior to use
in bioassays.

.

‘25, For each species

tested assign treat- ;

ments {10%, 50%, 100% Copepod 4/10
suspended-particulate
phase), control (l00% Silverside 4/6,4/10 " " "

ASW), and replicates
{3 r per treatment and Mvsid shrimp 4/10
controel} to aguaria/
crystallizing dishes.

E
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Laboratory Procedures {Continued)

Date/Time Certifications of Performance of Procedure
of Implemen-
: tation of Laboratory Group
Procedure Procedure Technician Director Director

26. For each species
tested, randomly
position aquaria/
crystallizing dishes
{30} in environmental
chamber maintained

at 26+1°C.

27. BEstablish appro-
priate concentrations
of suspended particu-
late phase and control
water in aquaria/
crystallizing dishes.

28. Randomly distribute
10 individuals of each
species into each
agquarium/crystallizing
dish, <Cover aquaria/
dishes.

29. Monitor the following

variables:

At start and ‘end of
96—hr testing period

e Salinity,

Copepod 4/10

Silverside 4/6,4/10

Mysid shrimp 4/10

Copepod 4/10

Silverside 4/6,4/10

Mysid shrimp 4/10

Copepod 4/10

Silverside 4/6,4/10

Mvsid shrimp 4/10

Copepod 4/10

temperature,  Start

dissolved of Silverside 4/6,4/10 " " »
oxygen, and test '

pPH in each Mvsid shrimp 4/10

aguarium/

erystalliz- Copepod 4/14

ing dish End

(record in of Silverside 4/10,4/14 " " "
log book) test

ggsid shrimp 4/14

During 96-hr testing period

o Survival Start of

{record test (0 hr)

in log _
book) 4 hr

8 hr
24 hr
48 hr

72 hr

»e

o = S - ]

End of test

(96 hr)




Laboratory Procedures {Continued)

Date/Time Certifications of Performance of Procedure

of Implemen-
L tation of Laboratory Group
Procedure Procedure ‘ Technician " Director Director

Liguid-Phase Biocassavs

Bioassays must be initiated by april 12, 1979 (2 weeks

after March 29, 1979, date of dredged-sediment collectiony}.
Mzintain l4-hr light photoperiod with cool-white fluorescent
bulbs mounted approximately 0.5~1 m above tops of aguaria.
Maintain dissolved oxygen in aquaria at >4 ppm.

Cover aguaria to prevent salinity changes.

30, Prepare 3 liguid-phase

samples, Follow procedures

in Appendix B of EPA/COE

Implementation Manual. 1In
" particular:

e Clean laboratory
glassware, filtration

equipment, and filters 4/2 n n . "
{0.45 u) ) 7

e Remove from storade
appropriate volume of

" each sample of Bs.
Mix as thoroughly as
possible. Combine
with ASW in l:4 ratio
by volume. Shake on
automatic shaker for
30 min at 100 oscil~-
lations/min. Do not
allow dissolved oxygen 4/3 -~ 4/10 " " ) "

to reach zero. Settls
for 1 hr. Collect
supernatant and filter
{centrifugation may be
employed if needed to
expedite filtration
process). Discard
first 50 ml of filtrate

- passed through each
filter. Collect

. remainder of filtrate.
Store initial volumes
of ligquid phase at
2-4°C. Begin liquid
phase bicassays for
each tested species
{copepod, mysid
shrimp, and silverside}
as soon as sufficient
liquid phase is prepared.
Combine all volumes prior
to use in bicassays.

31, For each species

tested, assign treat- Copepod 4/10
ments (10%, 50%, 100%
liquid phase), control Silverside 4/6,4/10 . " : " "

(100% AswW), and repli-
cates (3 r per treat- Mysid shrimp 4/10
went and control) to
aguaria/crystallizing
dishes.
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Laboratory Procedures {Continued)

Date/Time Certifications of Performance of Procedure
of Implemen—
. tation of Laboratory Group
Procedure Procedure Taechnician Director Director

32. For each species
tested, randomly Copepod 4/10
position aguaria/
crystallizing _ Silverside 4/6,4/10 " : " "
dishes (30) in
environmental chamber Mysid shrimp 4/10
maintained at 20+1°C.
33. Bstablish appro- Copepod 4/10
priate concentrations )
of liquid phase and Silverside 4/6,4/10 " " »
control water in aguari/
crystallizing dishes. Mysid shrimp 4/10

34. Randomly distribute Copepcd 4/10
10 individuals of each

species into each Silverside 4/6,4/10 ‘ " " "
aguarium/crystallizing i

dish. Cover aquaria/ . Mysid shrimp 4/10

dishes. :

35. Monitor the following -
variables: ’ .

At start and-end of
96-hr testing period

e Salinity, . Copevod 4/10
temperature, Start ’
dissolved of Ssilverside 4/6,4/10 "o ' " "
oxygen, and test
pH in each Mysid shrimp 4/10
aguarium/
crystalilizing (Copenod 4/14
dish (record End :
in log book). of Silverside 4/10,4/14 " " "
) test
Mysid shrimp 4/14

During 96~hr testing period

& Survival Start of 3 ' i " " "
(record test (0 hr)

cin log

book) 4 hr ‘ X ) " " *

8 hr x n n ”

24 hr ) X n " "

48 hr X " " "

72 hr X | " " "

End of test : )
(96 hr) x 1 n "







Table Bl. Results of liquid phase bioassays with the cobepod,

Acartia tonsad

Treatment  Repli-

Number of Survivors

(Exposure cate

Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr
Culture water 1 10 10 10 10 9 9 9
control - 2 10 10 10 9 8 8 8

3 10 10 10 10 10 10 10

Mean (x): 9.00 (90.0%)
10% liquid phase
Dredged 1 10 i0 10 10 9 9 9
material - 2 10 10 10 10 10 10 10
"Sample A 3 10 10 10 10 10 9 8
Dredged 1 10 10 10 10 10 10 -9
material - 2 10 10 - 10 9 9 9 9
Sample B 3 10 10 10 9 9 8 8
Dredged 1 10 10 190 10 10 10 10
material - 2 10 10 10 10 8 . 8 7
Sample C 3 10~ 10 . 10 10 10 10 9
- 50% liguid phase

Dredged 1 10 10 10 9 9 9
material - 2 10 10 10 10 10 10 i0
Sample A 3 10 10 9 9 8 8 8
Dredged 1 10 10 10 10 9 9 9
material - 2 10 10 10 - 9 8 8 7
Sample B 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 10 - 10 10
matexial - 2 10 10 10 9 9 9 9
Sample C 3 10 10 10 10 9 8 8




Table Bl. (Continued)
Number'of.Survivors
Treatment Repli- -
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% liquid phase

Dredged 1 10

material - 2 10
Sample A 3 - 10
 Mean (X):

- Dredged : 1 - 10
material - 2 10
Sample B 3 10

Mean (x)
Dredged- 1 10
material - ... 2 -10
. Sample C 3 10

Mean (X):

10
10
10

10
10
10

10

.10

10

10

10

10

10

10

10

0 000

Gy oo Ln

VOO

4
8
4

5.

5
5
8

6

3
9
6
6

33 {53.3%)

.00 (60.0%)

.00 (60.0%)

apioassays were conducted at 20+1°C in 200~-ml crystallizing

dishes. A l4~hr light (+1200 pw/cm?

at surface of dishes) and

10~hr dark photoperiod was maintained with cool-white fluorescent

. bulbs. Test media were not aerated.

‘Dissolved oxygen concentrations

in the media ranged from 6.0-6.7 ml/l at the start of the bicassays
to 5.9-6.6 ml/1l at the end of the tests.

{start of biocassays) to 7.4-7.9 (end of bloassays)

maintained at 30-31 ppt..

pH varied from 7.6-7.9
Salinity was

I SR SR




Mysidopsis bahia®

. Table B2. Results of liqui

d phase biocassays with the mysid shrimp,.

Number of Survivors

Treatment Repli~

(Exposure cate ‘

Condition) (r} 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr
Culture water 1 16 10 10 10 10 10 10
control 2 10 i0 10 10 10 10 10
— 3 10 10 10 10 10 10 9

Mean (x): 9.67 (96.7%)
10% liquid phase
Dredged 1 10 10 10 9 9 9 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 9 9
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 9 9 9 9 9
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 9 9
50% liguid phase
Dredged 1 10 10 - 10 10 10 10 9
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 10 10 10
material =~ 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 16 10 i0 10 10
Sample C 3 10 10 10 10 10 10 10




Table B2. (Continued)

‘ Number of Survivors
Treatment Repli-

{Exposure cate
Condition) (r} -~ 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% liquid phase

10 10 10 10 . 10 10 10

Dredged . . 1
material - 2 10 10 10 10 9 9 9
Sample A 3 10 10 10 10 10 10 10 |
' Mean (x): | , 9.67 (96.7%) .
Dredged 1 10 10 .16 10 10 9 9
material - 2 - 10 10 10 9 9 9 9
Sample B 3 10 10 10 - 10 10 10 10 |
‘Mean (x): . : ' 9.33 (93.33)
Dredged 1 10 10 10 10 9 8 5
material - 2 io 10 10 9 9 8 8
Sample C 3 10 10 10 10 8 6 6 |
' Mean (x): _ 6.33 {(63.3%)

ABioassays were conducted at- 2041°C in 200-ml crystallizing

dishes. BAnimals were fed live 48-hr-old Artemia {(brine shrimp)
nauplii at a_rate of ¢l ml of culture/dish/day.” A l4-hr light

(#1200 uw/cm? at surface of dishes) and 10~hr dark photoperiod was
- maintained with cool-white fluorescent bulbs. Test media were not
aerated. Dissolved oxygen concentrations in the media ranged from
6.2-6.9 ml1/1 at the start of the bioassays to 6.0-6.6 ml/1l at the end -
of the tests. PH varied from 7.7-7.9 {start of bioassays) to 7.4-7.8
(end of bioassays). Salinity was maintained at 30-3] ppt. '

- i . —

1




Table B3. Results of liquid phase bicassays with the Atlantic
silverside, Menidia menidia@

_ Number of Survivors
Treatment Repli=-
{(Exposure cate

Condition) {r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

. Culture water 1 10 10 10 10 10 10 10
control 2 10 10 i0 10 10 io 10
T 3 10 10 16 10 10 10 10 |
Mean (X): 10.0 (100.0%)

10% liguid phase

10 10 10 10 10 10 10

Dredged 1

. material - 2 10 10 10 10 i0 . 10 10
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 .10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 i0 10 10 10 10 10
Dredged 1 100 16 10 10 10 10 10
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 10

50% liquid phase
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 i0 10 10
Sample A 3 10 . 10 10_ 10 10 10 10
Dredged 1 10 10 10 o 10 10 10
material - 2 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 9 g 9
Sample C 3 i0 10 10 10 10 10 10




Table B3. {Continued)}

Treatment Repli-

Number of Survivors

(Exposure cate
Condition} (r)

O hr 4 hr 8 hr 24 hr 48 hxr 72 hr %6 hr

100% liquid phase

Dredged 1 10
material - 2 10
Sample A 3 10

Mean (x):

Dredged 1 10

- material - 2 10
Sample B 3 10

‘Mean (§):

Dredged 1 10

material - 2 10
Sample C 3 10

Mean (E):

10
10

10

10
10

10

10
10

10

10

10

10
10

10

10
10
10

10

- 10

10

10
10

10

10
10

10
10

10
10
10

10

10

10

10

10

10

10
10

190
10
10

10
10
10

10

i0

10
10

10

10
10
1
10

.0 (100.0%)

.0 (100.0%)

.0 (100.0%)

@Biocassays were conducted at 20+1°C in 19-1 aquaria.
light (»1200 uww/cm? at surface of aquaria) and 10-hr dark photo-

period was maintained with cool-white fluorescent bulbs.

A l4-hr

Test media

were not aerated. Dissolved oxygen concentrations in the media ranged
from 6.0-6.%2 ml/1 at the start of the biocassays to 5.0-6.0 ml/1 at the
end of the tests. pH varied from 7.6-8.0 (start of bioassays) to
' 7.4-7.9 (end of bioassays). Salinity was maintained at 30-31 ppt.
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Table B4. Results of suspended partlculate phase bioassays with
the copepod, Arcartia tonsa?

' Number of Survivors
Treatment Repli-
(Exposure cate

Conditicen) () | 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr
Culture water 1 10 10 10 10 10 10 10
control 2 10 10 9 9 9 8 8
3 10 10 10 10 10 10 10
Mean (X): : 9.33 (93.3%)

10% suspended particulate phase

Dredged 1 10 10 9 9 . 8 8 8
material - 2 10 10 10 10 10 10 10
Sample A 3 10 10 9 9 8 7
Dredged 1 10 10 10 10 - 10 9 9
material - 2 10 10 10 10 10 10 9
Sample B 3 10 10C 10 9 8 8 7
Dredged 1 10 10 10 9 9 8 8
material - 2 10 10 10 10 9 9 9
Sample C 3 0

i0 10 10 10 10 10 1

50% suspended particulate phase

10 10 10 10 10

Dredged 1 9 9
material - 2 10 10 10 10 16 10 10
Sample A 3 10 10 10 9 9 9 9
Dredged 1 10 10 10 10 9 8 8
material ~ 2 10 10 10 10 10 9 9
Sample B 3 10 10 10 8 8 8 8
Dredged 1 10 10 10 10 10 10 10
material - 2 10 10 9 9 9 8

Sample C 3 10 10 10 10 9 9




Table B4. (Continued}
_ Number of Survivors
Treatment Repli-
{Exposure cate -
Condition) {r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% suspended particulate phase

bredged

material -
Sample A

Dredged

material -
Sample B

Dredged

material -
Sample C

1 10
2 106
3 10

Mean (E):

1 10
2 10
3 10

Mean (X):

1 10
2 10
3 10

Mean (X):

10
10

10

10

i0

10

10
10
10

10
10

10
10
10

10
10

O RO

~IAD Ot

~iLn

5

7

4

5.33 (53.3%)

5
4
8
5.67 (56.7%)

3
5
7

5,00 (50.0%)

28Bioassays were conducted at 20+1°C in 200-ml crystallizing

dishes.

A l4-hr light (+«1200 uw/cmé

at surface of dishes) and

10-hr dark photoperiod was maintained with cool-white fluorescent
Dissolved oxygen concentrations
in the media ranged from 6.1-6.9 ml/1 at the start of the bicassays
to 5.8-6.6 ml/1l at the end of the tests.

bulbs. Test media were not aerated.

{start of biocassays) to 7.4-7.9 (end of biocassays).

malntalned at 30~ 31 ppt.

pH varied fxom 7.7-7.9
Salinity was

B .

L.

' I S A S S

| -

L b E_

L b L



e,

Table B5. Results of suspended patticulate phase bioassays with
the mysid shrimp, Mysidopsis bahia@

Number of Survivors
Treatment Repli-
(Exposure cate
Condition) (x) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water 1 10 10 10 10 9 9 9
control 2 16 10 10 10 10 10 10
= 3 10 10 10. 10 10 - 10 9
Mean (%): ‘ 9.33 {93.3%)

ld% suspended particulate phase

10 10 10 10 10 9 9

- Dredged 1

material - 2 16 10 10 10 10 10 10
Sample A 3 10 10 10 10 10 10 10
predged 1 10 10 10 10 10 10 10
material - 2 10 10 . 10 . 10 10 10 10
sample B 3 10 10 16 10 10 10 10
Dredged 1 10 10 10 10 . 190 10 10
material -~ 2 10 10 10 10 10 10 10
Sample C 3

10 10 10 10 10 10 10

50% suspended partiéulate phase

10 10 10 9 9 9 9

Dredged 1

~ material -~ 2 - 10 190 10 10 10 i0 10
Sample A 3 i0 10 10 10 10 10 10 -
Predged 1 10 10 i0 10 10 9 7
material - 2 10 10 10 ia 10 10 10
Sample B 3 10 10 10 16 9 9 g9
Dredged 1 10 10 16 10 9 9 9
material - 2 10 10 10 10 10 10 10
Sample C 3 10 10 10 10 10 10 ¢




Table B5. (Continued)

: Number of Survivors
Treatment Repli- '

(Exposure cate S
Condition}) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% suspended particulate phase

Dredged 1 - 10 10 10 10- 9

7 7

material - 2 10 10 10 8 & . g 5

Sample A 3 10 10 10 10 10 9 8
 Mean (%): - - N  6.67 (66.7%)

Dredged 1 10 10 10 10 10 9 9

material - 2 10 100 10 9 g 9 8

Sample B - . 3 10 10 10 10 8 6 6
Mean (%) : - O 7.67 (76.7%)

‘Dredged 1 10 10 16 9 9 8 8

material - = 2 . 10 10 10 & 4 4 2

Sample C 3 10 10 10 8 5 5 5
| Mean (X): R | | | 5.00 (50.0%)

L

8Biocassays were conducted at 20+1°C in 200~-ml crystallizing
dishes. Animals were fed live 48-hr-old Artemia (brine shrimp}
nauplii at a rate of «l ml of culture/dish/day. A l4-hr light
(+1200 wm/cm? at surface of dishes) and 10-hr dark photoperiod
was maintained with cool-white fluorescent bulbs. Test media were
not aerated. Dissolved oxygen concentrations in the media ranged
from 6.5-6.9 ml/1 at the start of the bioassays to 6.0~6.8 ml/l at
the end of the tests. pPH varied from 7.7-7.9 (start of bioassays)

to 7.4-7.9 (end of bioassays). Salinity was maintained at
30-31 ppt. o :
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Table B6. Results of suspended particulate phase biocassays with
the Atlantic silverside, Menidia menidia®

‘ Number of Survivors
Treatment Repli-
(Exposure cate
Condition) (r) 0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

Culture water 1 10 io0 10 10 ° 10 10 10
control 2 10 10 10 106 10 10 10
3 10 10 10 10 io 10 10

Mean (X): - ' © 10.0 {100.0%)

10% suspended particulate phase

Dredged T 10 10 10 10 10 10 10

material - 2 10 10 10 10 10 10 10
Sample A 310 10 10 10 10 10 10
Dredged .- 1 10 10 16 10 10 10 10
material - 2 10 10 16 10 10 10 10
" sample B 3 10 10 16 10 10 10 10
Dredged 1 10 10 10 10 10 10 10
material = 2 10 10 10 10 10 . 10 10
Sample C 3 10 0 10 10 10 10 10 10

50% suspended particulate phase

Dredged . 1 10 10 10 10 10 10 10
material - 2 10 10 10 10 16 10 19
Sample A 3 10 10 10 10 10 10 10
Dredged 1 10 10 i0 10 10 10 10
material - 2 - 10 10 10 10 10 10 10
Sample B 3 10 10 10 10 10 10 10
Dredged 1 10 10 10 10 10 i0 10
material - 2 19 iG 10 10 10 10 10
Sample C 3

10 190 10 10 10 10 10




Table B6. (Continuéd)

Treatment Repli-~

Number of Survivors

{Exposure cate
Condition) (r)

0 hr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr

100% suspended'particulate phase -

Dredged 1 - 106
material - 2 10

.Sample A 3 10

Mean (X):

Dredged 1 10
material - 2 10 -
Sample B 3 10

Mean (i):.

Dredged =~ 1 .10
material - = 2 10
Sample C . 3 10

Mean (X):

10
10
10

10
10
10

10

10
10

i0
10
10

10
10

10. -

10

10
10

10

10
10

10
10

10

10
10
10

10

10
10

10
i0
10

10
10

10

10
10
10

10 -

10
10

10
10
10

10
10
10

' 10.0 (100.0%)

10
10
10

10.0 (100.0%)

10
10

10

1 10.0 (100.08%)

apicassays were conducted at 20+1°C in 19-1 aquaria. A l4-hr
light (1200 uw/cmé at surface of aguaria) and 10-hr dark photo-

period was maintained with cool-white fluorescent bulbs,

Test media

were not aerated. Dissolved oxygen concentrations in the media
ranged from 6.0-7.1 ml/1l at the start of the bicassays to 5.0-5.9 ml/1

at the end of the tests.

pH varied from 7.7-8.0 {start of bioassays)

te 7.3-7.9 (end of biocassays). Salinity was maintained at 30-32 ppt.
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Table B7. Results of solid phase bioassays with the mysid shrimp (Neomysis americana), hard clam {Bercenaria mercenarial},
and sandworm {(Nereis virens)? :

tumber of Survivorsb,e

Treat
ment :
{t): Control (Reference} Sediment Dredged Material - Sample A Dredged Material - Sample B Dredged Material - Sample C
Repli- . : -
cate Mysid Hard Sand- Mysid Hard Sand- . Mysid Hard .  Sand- Mysid Hard Sand-
fry . shrimp? Clam wOrm Total shrimpd clam worm  Total Shrimpd Clam  worm Total shrimpd Clam worm . Totatl
1 18 17 19 54 5 19 20 44 8 18 20 - 4e 1 20 19 40
2 20 18 18 56 7 16 19 42 4 16 13 .38 0 19 19 18
3 16 19 20 55 2 20 . 19 41 3 18 19 40 5 20 Co20 45
4 19 20 18 57 7 20 18 45 6 20 17 43 2 17 iy 38
5 18 19 19 56 6 19 19 44 0 19 19 a8 4 18 iy 41
Mean (x) 18.2 18.6 18.8 55.6 5.4 13.8 19,0 43.2 4.2 18,2 18.6 41,0 2,4 18.8 19.2 40.4

(%) 191.0} (93.0) {94.0) (92,7} (27.0) (94.0}) (95.0) ({72.0) (21.0}) (91.0) {93.0} (68,3) (12.0) {94.0)} (96.0) {67.3)

dBicassays were conducted at 20+1° ¢ in 38-1 aquaria. Animals were cxposed to each replication of a treatment in_;msingle
agquarium. Water in aguaria was exchanged by the replacement, as compared to the [low-through method., Mysid shrimp were [ed live
48-hr-cld Artemia (brine shrimp) nauplii at a rate of approximately 10 ml of culture/aquarium/day. A l4-hour light and 10-hr dark
photoperiod was maintained with cocl-white fluorescent bulbs. Water in aguaria was aerated. Minmum recorded values of dissolved
oxygen and pll during the biloassays were 5.7 ml/]l and 7.3, respectively. Salinity was maintained at 30 ppt.

bryenty {20} ingividuals of each species were initially exposed to each replication of a treatment. Thus, a total of
60 animals were employed in each aguarium.

C1n addition to monitoring survival of all species, burrowing behavior of sandworms was noted at 2-day intervals. o
differences were observed among aquaria, : :

diortality of mysid shrimp was gualitatively monitored during the bioassays by noting dead individuals on the surface of the
sediment. Most mortality occurred during the first 5 days of the bicassays. Mortality of shrimp exposed bto dredged material
appeared to be at least partly associated with fouling of animals by fine particulate matter.




SECTION C

CULTURAL RESOURCES

The Chelsea Naval Hospital constitutes a significant cuitural resource,
as designated by its inclusion on the National Register of Historic Places.
Exhibits 5-1 to 5-4 are copies of the nomination papers to the National
Register and contain detailed background information on the historical
importance of the Naval Hospital area.
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' L Naval Hospital Boston
‘7. DESCRIPTION (cont.) ,

the roof, The roof is pyramidal with 5 dormers in front, apparently added
after 1836, the center one belng three narrow windows wlde, the others being -
standard wzdth windows. There is a skylight on the Eastern roof, reputed to
be over the old surgical ward., There are ventilation flues on western end of
main building, 2 closely spaced dormer windows on west end. . The 1903 attach-
ment to the north has a pitched roof thh no dormer.
Facade: gable end on West
relatively flat facade with center double-window bay on threa
. floors as shallow octagonal inset.
Windows: on Western half of main building, 2 bays across - L
‘Northern addition has pitched roof, interidt™ chimney, 3 narrow bays w1de,'
4 bays deep
Coursing: granzte

_Fronts on river and is on southern exposure of the h111 Built to aécom#'

modate 100 patients.
Since 1915 has housed personnel a551gned to the hosp1ta1 now serves Offl-
. cially as Bachelor Officer Quarters.
See Attached Picture

Buildings 2 and 3 -of Naval Hospital Boston date back to about 1836 in i835

a Naval Appropriation Act had transferred to the Bureau of Ordnance an area of
land for a Magazine Site, Building 2 of huge gramite, rough ashlars, was -
divided by two longitudinal brick walls and the original roof, still intact, ig

of brick, in long arches toward the center, except the central area which is off

brick, but of the "dome" type, numerous small domes of about 1 foot-in diameteﬁ
A slate roof of the 2-way slope supported by structural steel has evidently
been added in comparatively recent times and the building is now so designed

that explosion will be directad upward through tha roof, rather than cutward
*| through the walls.

Building 3 was of same construction and was usad during the period the

Radic Station was used at this site, it was converted and used as quarters fof :

Chief Radio Operator,

These were transferred back to the Naval Hosp1ta1 in February 1931 and are

now used as storeIOOms.

Building 59 of Naval Hospital Boston, now in use as Bachelor Enlisted
Quarters and undergoing interior modernization, was completed in December 1857
as a Marine Hospital, for which Congress sold 10 acres of the Naval Hospital
site to the Treasury Department for $50,000. The brick building cost was :
$393,452.48. There were originally three stomes above a basement, but after
1866, a fourth story was added by the adoption of a "French” or mansard roof,
allowing the use ‘of the attic. In 1939, a severe hurricane tore the slate
roof off and uprooted 69 trees, The dormers have subsequently been altered
to shed-type.

The original design provlded for a central building 80' long, 50' wide witt
wings on each end 100' long and 30' wide. On both the facade:and the y¥ear

" {cont.) 6PO 921.724
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' Naval Hosp. ital Bost:iqn
7. DESCRIPTION (cont.) '

elevation the first, second and third floors with 8 rounded arches in each had

glassed in, ~There appears to be a single exterior chimney extending through
the roof on the left wing, Although much of the original iron work is still
in eifidence, around the entries, it was discovered at an early date that flaws
in the windows and cast iron roof permitted seepage and a new roof was pro-
posed.. The storeroom and laundry to the rear are brick; the stable, isolation
ward and gate house were frame, Subsequently, the stable and storecom have
been converted to other uses, The building sven as it now stands reflects the
19th Century's experimentation with iron columns; and the arcades and curved
dormer windows of the mansard roof reflected the French influence of that
period. '

There are a number of other buildings in the Naval Hospital Boston Historic
District over 50 years of age but.it is believed that the five discussed above
are of primary historical importance. As a matter of general interest, how-
ever, some of the other buildings and thelr dates are:
o : The Red Cross Building - 1918
The Enlisted Men's Club 1920

The Maintenance Garage 1800
The Paint Shop o 71918 i
The Waves Quarters ‘ 1900
Quarters B § C ' 1907
Quarters 0 § P~ - 1800

- Quarters T § U 1900
Quarters H 1910
Quarters D § E 1927

arcades extending between the two protruding wings. The facade arches are now|

In June 1040, the building was released to the Navy Department oncg mox€.

GPO 92t.724
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.0 Pre-Columblien| {3 toth Century - "3 184h Centuny [R] 20th Contwry " .
{3 13th Contury 3 17th Century X1 19th Contury o '
A 3PKECImIC DATRIS! (If Applicable and Known) 5
AREAS OF IIGINIP’CANCI {Check One or Mors aa AﬁPmPrfﬂo) Y : . .
. Abor iginal [0 Educorien oa Polisieal ) Urbon Planning .
3 Prehistoric - [3 Englawering - " {71 Religion/Phi. L O%her (specityy .
3 Historle . [ industry : tosaphy Mgdignl __.._.._.
- [J Agriculture - 3 tnvention (1 Science :
O3 Architecture ] Landscope {3 Sculptyre
0 A Architecture S D Social/Humon-
) Commercs {7} Literorure ' irorion
3 Communications K1 Military 1 Theoter

3 Conservation 1 Musie © I} Transportation

"{BTATEMENT OF IIONIF|_¢ANCE

Naval Hospital Boston is the oldest Naval Hospital in continuocus. active-| .. -
service in the United States, Historically, apparently referred to as '
""Naval Hospital at Charlestown {Chelsea site)," then as Naval Hospital,
Chelsea, and currently as Naval Hospital Boston, Chelsea. The current
designation was effected in order to indicate the proximity of the Naval

the Chelsea duty station.

ola, Florida, :

_ . _
On Septembexr 23, 1823, Dr. Aaron Dexter, a Boston physician, sold :
pproximately 115 acres for $18,000 to the Commissioners of Naval Hospitals;

Jpecause of uncertainty as to the legality of the transaction, on 4

Hospital facilities and training programs to the acknowledged outstanding';ﬁ :"5
edical environment of Boston and thus attract potential Navy doctors to '

Currently, Naval Hospital_Boston|comprises numerous buildings.’ Building v
1 is known  to have been commissioned :and opened January 7, 1836, one of the

t

fcont.)

irst three hospitals authorized specifically to accommodate Naval personnel |+ %~
vho until that time had been treated at Marine hospitals, supported in large
art by personal taxes levied on Naval personnel {twenty cents a month from
ay of every officer, seaman and marine in the naval service). ' Naval
ersonnel were dissatisfied with what they considered meager facilities of
he Marine Hospital and often deserted rather than use the facilities.

The acreage of the district is directly traceable to Samuel Maverick
d was the site of the first permanent settlement in the Massachusetts Bay
olony in Boston Harbor; i.e., Samuel|{Maverick's Palisades House, which -
cecords show he fortified in 1625 against the Indian attacks. The hospital
ite was the terminus of the first county road in the Colony - the Salem
urnpike, now Broadway in Chelsea; also, it was the site of the landing of -
he first ferry between Winnisimmet (now Chelsea), Charlestown and Boston,
ay 8, 1631, The toll gate was at the entrance to the hospital grounds and
ecords indicate some disagreement as to the right of way. It is believed:
hat the site was occupied in 1775 by the left wing of Washington's army;
ikewise, the people of Chelsea are reputed to have gathered on the site to
atch the Battle of Bunker Hill in progress across the Mystic River on June
7, 1775; many of the wounded were brought back to the hillside by boat,

In 1811, Congress authorized withdrawal of the Naval Portion of the tax
onies collected from sea-going personnel ($50,000) and transferred it to a. |.
aval Hospital Fund. The Secretary of War, the Secretary of the Navy and
he Secretary of the Treasury were directed to administer 'the fund as a
oard of Commissioners. On July 10, 1832, Congress made the Secretary of
he Navy the sole trustee and also provided for the construction of Naval
ospitals at Charlestown, Mass,,(Chels?a site), Brooklyn, N.Y., and Pensa-
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L 8. SIGNIFICANCE (cont.)

December 1826, Dr. Dexter again deeded the’ same site to "The United States of
America.” The Massachusetts Legislature ceded to the United States jurisdic- ;
tion over the site on 20 February 1828, reserving the right to serve its civil N
and criminal processes. - : < : . . A
In 1832, $26,000 was appropriated out of U. S. Treasuxy for construction R
at Charlestown, Mass. (Chelsea site) because in the War of 1812 money of the -
Naval Hospital Fund had been used for other purposes; and the Treasury appro- 3
o priation was a form of retribution with nd exact accounting. Other sums were { . . &~
— appropriated in 1835 and 1836 and 1837, at which time $2750 was included for -
the Magazine. . S ‘ . : . :
The physicai features of Dr. Dexter's land were of great value in estab- -
lishing the hospital there. It was high (112" abové §6a Tevel) and accessible : .
_ | to good water transportation, being right on the Mystic River and one terminus | - 3
of a ferry, and to good land transportation, being at the end of the Salem L .
Turnpike. The site was ideal and.in selection of the appropriate site for
the Marine Hospital to be built, ‘the Collector and Hospital Agent of the Maring .~
‘Hospital wrote to the Secretary of Treasury in December 1854, "As regards 3
: accessibility, airiness, salubrity, and jsolation, they (the grounds owned by
e Naval Hospital in Chelsea) are all that could be wished." Westerly breezes
from the river and the hospital is protected by the hill from the NE storms.
. which prevail for six months of- the year. Water is supplied from the Mystic
- reservoir and is sbundant in quantity and very good in quality. The atmos-
phere was thus considered clean and healthy, and the institution later proved
‘to be the only naval hospital on the entire Atlantic coast absolutely free
from malarial poison. ; : _ ‘ ‘ i
In 1836 ground was turned over to the Bureau of Ordnance for a Magazine. _ .
The Buildings 2 and 3 were built as magazines and also subsequently used in :
connection with a radio statiod established on the hospital site and subse-
quently discontinued and now used as storerooms. It is believed that the
| Constitution was loaded with ammunition directly from these magazines. The
: Bureau of Ordnance returned the property to hospital cognizance in 1911.
— In the middle of the 19th Century, 10 acres were sold to the Treasury
Department as the site of a new Marine Hospital Building (the forerunmer of
the Public Health Hospital) which was completed in December 1857. The building
has had some alterations through ‘the years, e.g., a fourth story "added in 1866
and a new roof after the 1938 hurricane, but the basic design is- reasonably
intact. The building, which in time of need also served the overload from the
Navy Hospital, was returned officially to the Navy Department and has since.
been used as Bachelor Enlisted Quarters. o S |
‘ Many other buildings (both tempoxrary and permanent in structure} have beent, - i
, erected on the site; the current main hospital building - Building #22 - was &
— completed in 1915, just in time to struggle with the very severe flu epidemic
of 1917. . ' :
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APPENDIX 6

ECONOMIC ANALYSIS

SECTION A
ANALYSIS OF PROJECT COSTS AND BENEFITS

1. This appendix contains the detailed analyses of the benefits and costs
of the alternative plans. Benefits and costs are calculated and compared

-for each alternative to determine each plan's economic feasibility. Section B

of this appendix contains a detailed economic analysis of the proposed
channel depth and width.

METHODOLOGY

2. Benefits attributable to the federal project are derived from increased -
use of the Island End River for recreational boating. At the present time,
recreational use of the Island End River is nonexistent. By dredging a
channel to the site of the proposed marina, the federal project would permit
the City of Chelsea to feasibly develop the marina in accordance with its
development plans for the Chelsea Naval Hosptial site. This would also -
expand the supply of safe and convenient mooring spaces. Given the
present backlog of applications for mooring spaces in the Boston area, and
the expected continued growth of recreational boating, the benefits resulting
from this project are expected to- be net benefits to the national economy.
That is, the opportunities for recreational boating will be new opportunities
that would not be available otherwise, and are not due mereiy to the
transference of boating benefits from other areas.

3. Benefits are calculated in economic terms by estimating the annual
return to boat owners as if the boats were "“for hire." This is a measure
of the boat owners "willingness to pay" for recreational benefits. The ideal
percentage of return Is considered the maximum return that could be expect-
ed with full unrestricted use of the harbor. At the present time, the

actual return is 0% of the ideal. With the proposed improvements, actual
return would range up to 95 of the ideal return depending upon the type
of boat.

PROJECTIONS OF THE RECREATIONAL BOAT FLEET

4. Projections of recreational! boat use in the Island End River were
required to establish the economic benefits of the project as well as to
determine the required mooring area and channel dimensions.

5. Because there is currently no recreational bo'ating in the Island End
River projections of future use were macde based on the types of boats
observed at four nearby marinas. Four marinas in the greater Boston area




that were considered to be representative of the Isiand End River site were
examined. The locations of the marinas are shown in Figure 6-1. The
marinas selected were fairly large and privately owned and operated. The
Boston Harbor Marina, Norwood Marina and then Tern Harbor Marina were
_considered representative due to their locations on. rivers with fairly shallow
depths, and the availability of shore facilities similar to those proposed for
the Island End River Marina. The Constitution Marina was selected due to

its comparable 5|ze and its nearby location.

6. Inventories were taken by visually classifying moored boats by size
and type. The obser‘vataons were made on a weekday mor‘mng during the

summer.

The results of the surveys are shown in Tables 6-1 through 6-5. Table
6-5 shows the average mix of boats for the four marinas surveyed. :

7. Tab!e 6-6 shows the mix of boats pro;ected for' the is!and End River.
The percentages shown in this table reflect a slightly higher per'centage of
sailboats than observed at the four marinas. ' The number of sailboats is
anticipated to be higher in the future due to increases in the price of fuel.
© Within the categories of. power boats and sailboats, the breakdown by per-
-cent is the same as observed in the survey : _
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© TABLE 6-1 |
RECREATIONAL FLEET OBSERVED AT NORWOOD MARINA, BOSTON

" Type of Craft Length Number Percent

-~ Outboards _ 15-20 9 _ 10.4
: 20+ 1 1.2
Sterndrive 15-20 : ' 5 S 5.8
‘ ‘ : 21-25 10 -~ 11.6
26+ -5 5.8
inboards 15-20 : 2 , 2.3
‘ 21-30 - .27 - - 31.4
31-40 13 15,1
41-50 .2 2.3
51+ 1. - 1.2
Cruising Sailboats 15~20 -0 0
: 21-30 6 7.0
31-40 3 3.5
T4+ 0 0
Daysailers . 8-15 o 1.2
16-20 5 - 5.0
- 21-25 -1 1.2
26+ _0 -0
: - 86 100.0



RECREATIONAL FIL.EET

Type of Craft

Outhoards

Sterndrive

Inboards

Cruising Sailboats

Daysailers

.....

OBSERVED AT TERN HARBOR

Length

15=-20
- 20+

15-20
21-25
26+

15-20
21-30
31-40
41-50
51+

15-20
21-30
31-40
41+

- 8-15
16-20
21-25
26+ -

TABLE 6-2

Number
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MARINA, WEYMOUTH

Percent
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TABLE 6-3 | |
RECREATIONAL FLEET OBSERVED AT BOSTON HARBOR

Type of Craft - . Length Number Percent
Outboards 15-20 37 10.9
o 20+ 7 2.1
Sterndrive 15-20 6. 1.8
21-25 35 10.3
26+ 9 2.7
inboards 15-20 o 3 0.9
' | - 21-30 . 107 31.6

- 31-40 50 14.8 .
- 41-50 3 0.9

| 51+ 1 0.3
Cr‘uising. Sailboats  15-20 ' -0 0
21-30 ' 56 16.6
31-40 15 4.4
41+ 0 ¢
Daysailers .  8-15 1 0.3
- 16-20 ' 2 0.6
. 21-25 5 1.5
26+ 1 0.3
338 100.0



. TABLE 6-4
RECREATIONAL FLEET OBSERVED AT CONSTITUTION MARINA, BOSTON

Type of Craft Length : Number Percent
Outboards 15-20 6 3.6
- 20+ o 2 1.2
Sterndrive . 15-20 - 4 2.4
21-25 : ' 13 7.8 -
26+ ' ' 7 - 4.2
Inboards. 15-20 - 3 1.8
21-30 22 13.2
31-40 : 22 ' - 13.2
41-50 ' 9 5.4
51+ o 0
Cruising Sailboats 15-20 1 0.6
- 21-30 43 25.7
31-40 23 13.7
41+ 3 1.8
Daysailers : 8-15 0 0
: 16-20 7 4.2
- 21-25 2 1.2
26+ 0 0
167 100.0



_  TABLE 6-5 .
RECREATIONAL FLEET OBSERVED AT FOUR MARINAS

’fype of Craft . Length Number © " Percent

Qutboards 15-20 66 : 9.4
20+ 12 1.7
‘Sterndrive -15-20 : 17 2.4
. - 21-25 o 62 8.8
| 26+ 22 3.1
inboards = . 15-20 9 - 1.3
21-30 o 191 27.0
31-40 100 14.2
41-50 , , 20 2.8

51+ 4 0.6
Cruising Sailboats - 15-20 : 2 0.3
: 21-30 127 17.2
- 31~-40 _ - 52 - 7.4
41+ 3 0.4
- Daysailers - 8-15 ' , 2 0.3
N 16-20 11 1.6
21-25 oo i 10 1.4
o 26+ _ 1 0.1
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- TABLE 6-6
RECREATIONAL FLEET PROJECTED FOR {SLAND END RIVER

Type of Craft , Length Percent

Outbeards 15-20 9
' 20+ N 2

Sterndrive 15-20 : 3
21-25 12

26+ 2

Inboards 15-20 ' 1
. ‘ 21-30 : 22

. 31-40 12

41-50 2

51+ -0

Cruising Sailboats 15-20 0
21-30 21

31-40 10

41+ 0
Daysailers - 8-15 0
16-20 3

21-25 1

L 26F 0



PROJECT BENEFITS

8. Actual return as a percentage of ideal return is dependent upon the

. type of boat. - In genera!, the smaller, more maneuverable boats can utilize
“the harbor and river more effectively under all tide conditions. Boats with
large drafts are more likely to be restricted to the channel and may be
prevented from using the river at low tide conditions.

9. Figure 6-2 shows the criteria used to determine the requ:red channel

depth. Reductions in benefits are considered to occur if the draft exceeds

_ the depth of water available at low tide. Table 6-7 shows the percent re-
ductions in benefits estimated to occur w;th different channel depths.

~10. - Channel dimensions of 100 feet wide and 6 feet deep were selected as
the most cost effective means of providing the desired boating A
"marginal” benefit/cost analysis of these design criteria is contained in
Section B of this appendix. The following discussion of pro;ect benefits is
based on this channel size..

11. Net benefits have been calculated by converting the future recreational
benefits to an equivalent annual basis using an interest rate of 7-1/8 per-
cent. This rate is currently applicable to all federal water resource proj-

ects.

12. Because of the conflict between recreational boats and large ships in-
herent in Plan A, recreational benefits are reduced for this plan. As
shownin Table 6-8, the-delay to recreational boats is estimated to reduce
benefits by 7%, as compared to other alternatives. : '
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TABLE 6-7

ESTIMATED REDUCTIONS IN BENEFITS (% FROM IDEAL) BASED UPON
DESIGN CHANNEL DEPTH (FEET)

Type of Craft

Outboards
15-20
20+

~ Sterndrives
15~20
21-25

. 26+
Inboards
15-20
$21-30
31-40
41-50
. 51+
Cruising Sailboats

' 15-20

21~-30
. 31-40
41+

Daysailers

8-15
1620
21-25"
26+

10
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- TABLE 6-8

REDUCTION IN BENEFITS DUE TO
CONFLICT WITH INDUSTRIAL SHIPPING

COMPANY SHIPS PER YEAR RECEIVED
1. Exxon Corp. 150
2. Coldwater Seafood 50
3. Marquette Cement ' 25
Total o - 225

1. 225 ships per year X 2 = 450 trips per year or 1.25 per day

2. Assuming 1 hour of delay for each industrial shipping movement:
1.25 hours of delay per 16 hour sailing day = 7%

3. Benefits of Plan A are reduced by 7%.

1"



T

- HARBOR:

| CARIE 6-9  BENEFITS TO RECREATIONAL BOATING* -
' BOATS ADDED IMMEDIATELY

. 'q‘

ITYPE CF LENGTH # of DEPRECIATED VALUE [ PERCENT RETURN VALUE CN CRUISE
CRAFT (feet) Boats| Average " Total |Ildeal]% of Ideal|Gain 3 Avg.l % of [Malue
_ $ $ Pres.} Futy ' Davsi{Season $
RECREATICNAL LEET . . ' ‘ ‘ . —
Cutboards 15-20 9 3,600’ 32,400 4 13 951312.35 1. 4,001
- ] 21&Up 2 6..550 13,100 13 95 | 12,35 1,618
Steradrive 15-20 3 5,850 1 17,550 11 95 110,45 { 1,834
21-25 12 9,200 © 110,400 11 95 { 10,45 | 11,536
N 26&Up 2 18,150 36,300 1 10 | 951 9,50 3,448
Inboards 15-20 1 6,600 6,600 12 95 | 11.40 752 .
w 21-30 22 13,500 .1 297,000 | 12 ~} o5 {11.40 | "33,858 | 14 9 3,047
31-40 12 36,950 443,400 4 11 95 | 10.45 46,335 19 12 5,560
, 41-50 2 87,600 175,200 10 95| 9.50 | 16,644 | 32 | 20 3,328
51-Up 0 174,900 .0 g | 80 | 7.20 4} 48 30 0
Cruising 15-20 0 4,300 : o 8 195 [ 7.60 0
Sailboats 21-30 21 13,550 284,550 8 80| 6.40 | 18,211 8 5 510
: 31-40 10 37,350 373,500 T 76| 4.90 18,302 | 26 15 77578
41aUp 0 73,800 0 5 | 60| 3.00 0 | 740 35 0
Daysailers .15 0 1,200 “0. | 1z . 951 11.40 0
16-20 3 2,950 8,850 12 95 [ 11.40 1,009
21-25 T 5,500 5,500 TI B0 880 187 5 5 7%
3 26k Up 0 10,550 0 0 T 80U 8.80 N 0725 0
TOQTALS : 100 . B ' . o . .$158,032 $15,797
Annual Benefits = $158,032 - 15,797 = $142,235
Annual Benefits (Plan A) = $142,235 x (,93) = $132,279
% Benefits based on recommended 100 foot width & 6 foot depth
L e e N O S S Fr TEE U T T S S |




TABLE 6-10 BENEFITS TCO RECREATIONAL BOATING
BOATS ADDED IMMEDIATELY
TRANSIENT FLEET

Annual Benefits {Plan ) = =  §7,045x .93 = $6,551

HARBOR: ' . - :
- IYPE CF LENGTH # of { DEPRECIATED VALUE | PERCENT RETURN |VALUE CN CRUISE
CRAFT {feet) Boats| Average © Total |ldeal]9% of ldeal[Gain - 3 Avg.] % of [Vaiue
_ $ _ ) Pres,] Fut] ' DavsiSeasord §$
. RECREATICNAL FLEET S -
Cutboards 15-20 4 3,600 14,400 ] 13 95| 12.35 | 31 97q
21&Up 1 8,550 b,}bbU i3 ] 95 12,35 809
Sterndrive 15-20 1 5,850 - 5,850 11 95 10,45 611
21-25 4 9,200 9,200 11 95 10,451 3,847
. 26&Up ‘ .
inboards 15-20 i
R 21-30
3740 ~
41-50
51-Up
Cruising ~15-20
Sailboats 21-30
31-40
41&Up
Daysailers 8-15
16«20
21-25
' 26&Up ' f
TQTALS _ 10 §7,045
Annual Benefits . = $7,045




RENEFTIS TO RECREATIONAL BORTING*

TABLE 6-11
' BOATS ADDED WITHIN 10 YEARS
HARBOR: - S _ 3
IYPE CF- LENGTH # of DEPRECIATED VALUE | PERCENT RETURN VALUE CN CRUISE -
CRAFT (feet) Boats| Average Total |Ideall% of IdeallGain $ Avg,] % of [Value
o _ 8 $ Pres.| Fut{ - Davs|Season $
RECREALICNAL FLEET o R T B s ‘
Cutboards 15-20" g: '3/600' 32,400 13 95 12,35 4,001
e 21&Up 2 6,.550 134100 13 o5 | 12,350 1,618
. Sterndrive 15-20 3 5,850 17,.550 11 95 10,45] 1,834
' 21-25 12 9,200 110, 400 11 95 10.45) 11,536
s 26&Up 2 18,150 36,300 10 95 9.50] 3,448
" Inboards 15-20 1 6,600 6,600 1.2 g5 | -11,40f - 752 ,
- 2130 22 13,500 297,000 12 195 171.40] - 33,858 | 141 ¢© 3,047
3]1-40 12 36,950 443,400 11 95 10.45] 46,335 512 5,560
. 41-50 2 87,600 178,200 10 55 5.50| 16,664 32| 20 | 3,328
s 21-Up 0 374,900 _ | Q- .9 80 7.20 ol 48] 30 0
Cruising 15-20 0 4,300 0 8 | 95 7.60 0 |
Sailboats 21-30 21 13,550 284,550 8 80 | 6,40 18.211 81 5 910
31-40 19 37,350 373,500 7 70 - 4.90] 18,302 261 16. 2,928
o 41&Up 0 73,800 0 5 60 3.00) 0 401 25 0
- Daysailers 8-15 0 1,200 .0 12 95 17,400 0 :
16-20 3 2,950 8,850 12 55 11.40 1,009 |
21-25 T 5,500 5,500 1T 80 T80 282 - o
- 2b&Up 0 1-,550 0 10 80 8.0 0{ 40f] 25 0
TOTALS 100 3158,032 SI57797
' 1. aAfter 10 years: S v ' -
Annual benefits {(per 100 boats) = $158 032-$15,797 = $142,235
Annual benefits {per 150 beats) = 1 5 x 142 235 = $213,353
2. FEquivaiénkiannual benefits = $213 353 x .739722 $157,822
3. PBquivalent annual benefits (Plan A) = $157,822 x (.93} = $146,774
" % Benefits based on récommended 100 foot width and 6 foot depth. -
-‘l et bt S ELE { t [ i { | R
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TABLE -6-12 BENEFITS TO RECREATIONAL BOATING
: BOATS ADDED WITHIN 10 YEARS
TRANSIENT FLEET
HARBOR: : . L ‘ | ‘
IYPE CF LENGTH # of | DEPRECIATED VALUE | PERCENT RETURN [VALUE CN CRUISE
CRAFT {feet) Boats| Average - Total |ldeal|% of Ideal|Gain - g Avg.l % of [Value
- B 3 - 5 Pres,i Fut] : Davs[Season §
- RECREATICNAL FLEET o _ . .
- Cutboards 15-20 8 3,600 28,800 95 12.35 | 3,557
) 21&Up 2 5,550 13,100 95 12,35 511,618
.Sterndrive 15-20 2 5,850 12,700 95 10.45 | 1,223
Z21-25 8 8,200 - 73,600 95 10,45 { 7,691
_ X 26&Up - .
Inboards - 15-20 -
T 21-30
31 =40 -
41-50
‘ 51-Up
Cruising 15-20
~ Sailboats 21-30
31-40
41&Up
Daysailers 8-15
' : 16-20
21-25
26&Up
TOQTALS 20 $14,089
1. Annual Bengfits after ten years = $14,089,
2. Equivalent annual benefits = $14,089 x ,739722 = $10,422,
3. Equivalent annual benefits (Plan A) = $10,422 % ,93 = $9,693,




'13. Construction of the proposed marina is anticipated to take place in

~ stages, reflecting the construction of residential housing on the former

" Naval Hospital site. Within 2 years after completion of the federal project,
it is estimated that marina facilities for 100 boats would be provided. The
use of the Island End River by the 100 boats based at the marina would
produce net recreational benefits of $132,279 for Plan A an $142,235 for

Plans B, C and D (See Table 6-9).

14. In addition to the 100 boats berthed at the marina, an average of 10
boats per day are estimated to use the marina facilities as transient vessels,
or to be launched for day use. These craft are anticipated to be outboards
or stern drive boats. Annual net benefits of $6551 for Plan A and $7045
for Plans B, C and D are estimated for these boats (See Table 6-10).

15. Based upon the increasing population at the Naval Hospita! site and in
general upon the continued growth in demand for mooring spaces in the
greater Boston area, the marina facilities are projected to be expanded to
provide a capacity of 250 mooring spaces within a ten year period. A

marina with a capacity of 250 boats has been proposed in the City of Chelsea's
Redevelopment Master Plan for the Naval Hospital. Benefits from the addition-
al boats added within the ten year period are estimated at $146,774 for Plan

A and $157,822 for Plans B, C and D (See Table 6-11).

16. Transient and launched boats are anticipated to increase from an
average of 10 per day to an average of 20 per day with a ten year period.
Annual net benefits of $92693 and $10,422 are estimated for these crafts (See

Table 6-12).

17. Project benefits are summarized in Table 6-13. Plan A results in total
equivalent annual benefits of $295,300. Plans B, C and D have equivalent

annual benefits of $317,500.

Table 6-13
PROJECT BENEFITS _
(EQUIVALENT ANNUAL BENEFITS)

PLAN A PLANS B, C, D

BOATS ADDED IMMEDIATLEY

1. Moored Boats $132,279 $142,235 2.  Transient
Boats 6,551 : 7,045 : '

BOATS ADDED WITHN 10 YEARS

1. Moored Boats $146,774 $157,822 2. Transient
Boats 9,693 10,422 '
Tota! Benefits $295,297 $317,525
SAY: $295,300 $317,500
16




COST ESTIMATES -

18. Detailed cost estimates for each alternative have been presented in
Appendix 2, Tables 2-2, 2-4, 2-6, and 2-8.

been based on the foliowing factors:

Price per cubic yard for dredging
_ Price per linear foot for revetment

Constructon contingencies (15%)

Engineering (7%) ‘

Supervision and Administration (8%)

These cost estimates have

Appendix 4, Sections D and E contain an explanation of the methodr of

determining dredaing prices.

SUMMARY

19. Table 6-14 contains a summary of the ‘project costs and benefits for
each alternative. Each plan will result in benefit/cost ratios greater than

1.0 and will result in positive net benefits.
will result in the greatest net benefits.

- Table 6-14 :
SUMMARY OF ECONOMIC ANALYSIS
PLAN A | B
1. Annual Cost $ 57,000 $68,000
2. Annual Benefits $ 295,300 $317,500
3. BenefitCost Ratio 5.2 4.7
4. Net Benefits $ 238,300 $249,500

17

Plan B, the selected plan,

C
'$95,000
$317,500

3.3

$222,500

D

$115,000

$317,500
2.8

$202,500



SECTION B

 ANALYSIS OF ALTERNATIVE CHANNEL DIMENSIONS

20. Following the designation of the selected plan, further analysis of the
proposed channel dimensions were undertaken in order to ensure that the
proposed plan represented the plan producing the maximum net benefits.

- Therefore, "marginal" benefit/cost calculations were made to determine the

changes in net benefits with changes in channel dimensions. -
- CHANNEL DEPTHS

21. Figure 6-2 illustrates the criteria used to evaluate channel depths.
Table 6-7 shows the reductions in benefits assumed to occur with differing
channel depths. Based on Table 6-7, benefits have been evaluated for
channel depths of 5, 6, and 7 feet. These are shown in Tables 6-15, 6-16
“and 6-17 respectively. The results are based on the fleet mix expected to
occur in the Isiand End River and are shown in terms of the average bene-~
fit per boat. ' ' '

22. Table 6-18 shows the differences in project benefits and costs associat-
ed with 5, 6 and 7 foot channel depths. - o

18
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TABLE 6-15 BENEFITS TO RECREATIONAL BOATING
PLAN B ( 5 FOOT DEEP CHANNEL]).
HARBOR: - y -
IYPE CF LENGTH # of | DEPRECIATED VALUL-] PERCENT RETURN VALUE CN CRUISE
CRAFT (feet) Boats| Average " Total |[Ideal]|Y% of Idezl IGain 13 Avg.l % of [Value
_ S $. {Pres,} Fut| Davs(Season $
RECREATICNAL FLEET _ o T
Cutboards 15-20 9 3,600 32,400 13 95 { 12.35 4,001
21&Up 2 6,550 13,100 I3 9% | 12.35 1,618
Sterandrive 15-20 3 5,850 17,550 1T 95 | 10,45 1,832
21-25 12 9,200 110,460 il 95 | 10.45 { 11,5356
— 26&Up 2 18,150 36,300 .| - 10 95 5.50 3,448 r
Inboards 15-20 1 6,600 6,600 12 95 | 11,40 752 _
ST, 21-30 22 13,300 297, 000 12 90 | 10.80 | 32,076 T4 ) 2,887
3)1-40 12 - 36,950 443,400 1T 80 8.80 | 39,019 19 17 4,682
, 41-50 2 87,600 175,200 | . 10 70 7,00 ] 12,264 32 20 7,453
. 2l-Up 0 174,900 0 9 60 15,40 0 [ 48 [ 30 0T
Cruising 15-20 0 4,300 o 8 80 6,40 0 :
" Sailbeats 2130 21 13,550 284,550 g 70 [ 5.60 { 15,932 {8 3 738 |
31-4Q 10 37,350 373,500 7 60 4,201 15,687 26 16 2,510
41&Up 0 73,800 0 5 “50 2.50 0 40 | 25 O *
Daysailers 8-15 0 1,200 0 12 75711, 40 B
18-29 3 2,950 8,850 12 80 | 9.60 850
41-25 1 5,500 5,500 i1 70 7.70 433 8 5 21
_2b6&Uvp 0 10,550 0 10 70| 7.00 0 | 40 [ 25 D
TOTALS 1397472 13,349 !
Annual Benefits }(per 100 boats} = $139,442 -~ $13,349 = $126,093, g
[
!
=
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TABLE 6-16 BENEFITS TO RECREATIONAL BOATING

PLAN B (6 FOOT DFEP CHANNEL)

ER

VALUE

HARBOR: . : : . : . : :
. IYPE CF LENGTH # of DEPRECIATED VALUE { PERCENT RETURN CN CRUISE
CRAFT {feet) Boats | Average Total |ldeal]% of Ideal(Gain 3 Avg.] % of {Value
: - $ $ Pres,| Futl Davs|{Season §
" RECREATICNAL FLEET . . ' - o
 Cutboards 15.20 9 3,600 32,400 { 13 95 12,35t 4,001
. 21&Up 2 ‘6,550 13,100 13 g5 12,35 1,618
Sterndrive 15-20 3 5,850 17,550 |° 11 95 10,45 1,834
21-25 12 9,200 110,400 | 11 95 16.45F 11,536
. 26&Up - .2 18,150 36,300 | 10 95 - g, 50 3,448
Inboards 15-20 1 6,600 6,600 12 95 11.40 752 :
- - 21430 22 13,500 297,000 12 95 11.40] 33,858 | 14 g | 3,047
31-40 -12 36,950 443,400 11| 95 10.45 . 46,3351 19. | 12 5,560
41-50 2 87,600 175,200 10 95 9.50y 16,644 | 32 20 3,328 ..
51-Up 0 174,900 ' 0 g 80 7,20 0] 48 30 0
Cruising 15-20 0 4,300 : 0 8 a5 — 7.6d ) - -
Sailboats 21-30 21 13,550 284,550 8 80 6.40 18,211 8 5 910
31-40 10 37,350 373,500 |+ 7 70 4,90 18,3021| 26 16 2,928 .
41aUp 0 73,800 0 |- &5 60 3,00 0] 40 25 G)
~ Daysailers 8-15 0 1,200 0 [ 12 95 171, 44 0
16-20 3 2,950 8,850 12 95 i 11.4d 1,009
21-25 1 5,500 5,500 | 11 80 . 8,8Q 484 | -8 5 24
26 Up 0 10,550 0] 10 80 8. 04 ol 40| 25 0
- TOQTALS 100 . ' - - - 158,032 15,797
-1. Annual benefits (per 100 boats) = $158,032 - $15,797 = $142,235,
l t t 1 E i L' [ L { [ [ A




TABLE 6-18

ECONOMIC ANALYSIS OF CHANNEL DEPTHS

ANNUAL PROJECT BENEFITS

" A) Boats Added immediately

1. Moored Boats.
2. Transient Boats

B) Boaté Added Within 10 Years
1. Moored Boats I
2. Transient Boats '

Total

- ANNUAL PROJECT COSTS

A) Amortization
B) Maintenance

Total Annual Cost

ANNUAL NET BENEFITS

19

5

$126,083
7,045

139,911
105{122

$283,471

$ 37,600
15,300

'$ 52,900

$ 230,571

Channel Depth

8 7

$142,235  $147,760
7,045 7,045
157,822 163,952
10,422 10, 422
$317,524  $329,178
$ 44,900  $ 53,200
19,400 23,700
¢ 64,300 $ 76,900
$253,224  $252,278



CHANNEL WIDTH

- 23. A channel width of 100 feet has been selected based on a consideration

of convenience and safety to boaters. At the upper end of the project, the

—~channel serves to provide access to the marina as well as serving as a

maneuvering and turning area. A width of the turning area equal to twice

. the length of the largest boat is considered to be the minimum allowable

~ width for adequate maneuvering. Since boats up to 50 feet long are expect~
ed, a minimum width of 100 feet is required adjacent to the marina.

24. Downstream of the marina; the existing channel will be widened by
dredging up to 80 feet of additional width. However, the channel will be
clearly marked to designate a 100 foot wide small boat channel.

25. Reduction of the proposed channel width will result in additional con-
gestion within the small boat channel as well as a smaller separation between
the recreational boats and the large ShlpS This will iead to a reduction in
the recreational beneﬁts :

26, E!imanatlon of the proposed widening of the commercial channel is the
same as Plan A. This would result in a reduction in benefits of 7%. There~
“ fore, narrowing of the pr‘oposed width of 100 feet would produce reductions
in benefits ranging up to 7%. : :

- 27. On the average with a 100 foot ‘wide channel the eastern edge of the
small boat channel would be about 40 feet from the deeper water of the
commercial channe!l. With an 80 foot wide channel, the eastern edge would
be about 20 feet away. Therefore, a reduction of 3-1/2% was assumed to -
occur within an 80 foot wide channet. No additional benefits were assumed’
to occur with a 120 foot wide channel.. '

28. The following table shows the estimated costs and benefits for alternative
channel width.

Table 6-12

ANALYSIS OF ALTERNATIVE CHANNEL
~  WIDTHS PLAN B

- Channel Widths .

80 100 120

Annuai Cost $ 57,100 $64,300 ¢ 71,600

Annual Benefits $306,400  $317,500  $317,500

Annual Net Benefits  $248,300  $253,200  $245,900
20



APPENDIX 7

ANALYSIS OF DISPOSAL OF DREDGED MATERIAL



taiadd
i

APPENDIX 7

ANALYSIS OF DISPOSAL OF DREDGED MATERIAL



APPENDIX 7

ANALYSIS OF DISPOSAL OF DREDGED MATERIALS

1. This appendix identifies and evaluates various feasible methods for
disposal of dredged materials. Three options appear to be feasible : the -
option of ocean disposal, the option of disposal on land at a site on the -
shores of the Chelsea Naval Hospital, and dispesal in a landfill at the site
of the proposed Container Port facility in South Boston.

2. The option of disposal at a land fill site in the City of Cheslea removed
from the island End River or elsewhere in eastern Massachusetts is not
considered feasible. There is no landfill site in the City of Chelsea capable
of receiving the material. In addition, beacuse the material contains high
amounts of pollutants, it is regarded as a toxic substance. The
Massachusetts Department of Environmental Quality Engineering has indicated
that there is no landfill area in eastern Massachusetts currently approved. to
receive toxic materials. Even if a suitable landfill site could be found for
disposal of dredged materials,, it is anticipated that the transport of large
guantities of dredged materials to a distant site would cause significant
adverse impacts. ‘ '

3. The option of selling or donating the dredged materials for use as
structural fill for most types of construction projects is not considered
feasible. The upper strata are generally believed to have poor structural
properties. Lower strata particularly on the easterly shore of the river
generally are of a granular nature, however, stratified dredging would add
to removal costs. Additionally, disposal of lower strata for structural fill
would not solve the problem of disposal of the structurally unsuitable upper
strata. ‘ '

4. Massport is currently proposing construction of a major container port
facility at the site of the former South Boston Naval Annex. An approximate-~
ly 40 acre site will be filled to accomodate the loading cranes and container
storage facilities. While the dredged material from the Island End River is
not ideal fill due to its poor structural properties, other poor quality fill

will be placed in the area. Massport plans to dredge the bottom sediments
adjacent to the site to create deepwater berths. Additionally, the existing
bottom sediments in the container port will not be removed prior to filling.
Although no information is available on subsurface conditions at the Massport
site, it is probable that the structural properties of the material from the
Island End River will be no worse than materials already slated for deposition
in the landfill site. Massport plans to obtain fill from various construction
projects in the Boston area including the M.B.T.A. red line tunnel excava-
tions. However, there will be ample room to accomodate the volume of
materials from the Island End River.

5. The Massport site would be suitable as a disposal site for dredged
materials. It is close to the Island End River which would minimize trans-
port costs. Access by water is available which would minimize transport
impacts. The feasibility of using the site is based upon scheduling, the
properties of the dredged materials, and the acquiescence of Massport.



6. The extent of design development for the proposed container port is
iimited. The schedule of implementation is similarly uncertain. It is current-
1y estimated that fill will be accepted no earlier than 1982 or 1983. Thus,
the island End River improvements might have to be delayed if the Massport
site is to be used

7. Massport will design appr‘opmate contamment, sed:mentatlon and leach-
ate treatment facilities to accommodate proposed fill materials. If the dredged
- materials from the Island End River were different from the other fill then a

- pretreatment or modification of the above facilities might be required. The
‘additional expense of Tacility modification might lead Massport to r‘eject
-‘material fr‘om the Island End River. ‘ : L

8. . 'The ‘Boston Foul Area is the'on!y Iocatiqn_ off the Massachusetts coast
where the ocean disposal of dredged materials is permitted. {t is located
approximately 24 nautical miles from the Island End River. The area contains
two sites: the Marblehead site which is designated for the discharge of
dredged materials and the Boston site which is designated for the discharge
of all other waste materials. Both sites are circular areas having a radii of
approximately one mile each. The Marblehead site would be used for the
disposal of dredged materials from the lsland End River. See Figure 7-1.

9. The ocean floor of the Boston Harbor is characterized by a thick layer -
of fine grained silty-clay sediments which have been accumulating at a rate
of less than 1 mm/year since the retreat of the last glacier. The

Marblehead site, is located in the Stellwagen Basin. Sedimentation rates are
the highest here because the basin acts as a receptacle for sediments.

The currents at all depths in the Boston Foul Area fluctuate
considerably in both direction and speed seasonally with the bottom currents
being consistently weaker than those measured at mid-depth and near the
surface. Along the sea floor the residual drift is southeasterly in January,
consistently westerly during June, mostly easterly in September, and
variable but somewhat northly in October. The character of the currents
and sediments in this area show that discharge of silty/clay dredge material .
will tend to remain suspended in the water and cause little erasion over
time. : =

10. Although the water quality of the Boston Harbor meets current state
and federal standards, there is a measurable deposit of materials on the
bottom of the Harbor from the effiuent discharge of sewage treatment plants
containing elevated levels of heavy metals, PCB's, and a complex mixture of
hydrocarbons resembling heavy lubrication oil. The concentrations of heavy
metals and hydrocarbons are relatively high in the Boston Foul Area in
comparison to other areas in Boston Harbor. According to a 1976 study of
the Distribution of Polluted Materials in Massachusetts Bay by the New
England Agquarium, it would be tempting to assign the higher concentrations
near the Foul Area to the dispersion of polluted dredge spoil dumped there
in recent.years, especially since the net residual drift of bottom currents is
shoreward and toward the Foul Area. However, a second factor may con-
tribute to the distribution patterns displayed here. The regions of highest
“metal and hydrocarbon content are also those with the deepest deposits of
silt and clay. The sedimentation rates evidenced by the depth of existing
deposits indicates that these areas may be natural sinks for both polluted
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and unpoliuted suspended solids entering Massachusetts Bay.

11. The offshore benthic population in the fine-~grained substrates of
Massachusetts Bay can best be characterized as a spio filicornisthyosira
(gouldi) community. in the Boston Foul Area, the number of species and
individuals are relatively depressed as compared with the entire area. Since
this is not biologically productive, the dumping of dredge materials here is
considered to be less environmentally damaging than disposal elsewhere.

12. An analysis of bottom sediments from the istand End River classified
the material as “black, oily, fine sandy clay with strong petroleum odor and
fibrous organics." The sediments exhibit a high percentage of grain sizes
classified as "fine" and also high water contents. This indicates that the
material is likely to disperse somewhat when dumped at sea, rather than
settling rapidly to the bottom. .

13. The chemica! analysis of the bottom sediments indicated. that the solids.
are polluted with fairly high levels of heavy metals, such as zinc, lead and

“mercury. The elutriate tests, which determine the chemical concentrations

in the liquid phase, generally are more significant in terms of indicating po-
tential environmental impacts. The pollutants contained in the elutriate are
more likely to be ingested by marine organisms and enter the food chains.

A detailed analysis of the chemical pollutants in the liquid phase, and their

~ relationship to applicable water quality criteria is presented in Appendix 8.

14. Specific standards must be attained before a permit can be obtained

for ocean disposal of dredge materials. Section 103 of the Marine Protection
Reseach and Sanctuaries Act of 1972 (Public Law 92-532) requires that any
proposed dumping of dredged material into ocean waters must be evaluated

to determine its potential environmental effects on marine organisms.

Appendix 5-C contains the detailed bicassay report entitled Ecological Evaluation
of Proposed QOceanic Discharge of Dredged Material from Island End River, -
Chelsea, Massachusetis. ' :

15. ‘The biocassay is conducted by determining the effects of a liquid
phase, a suspended particulate phase and a solid phase from the dredged

‘sediments on the mortality rates of marine animals. The mortality rates

occurring in the dredge samples are compared to those occurring with
control samples to determine if disposal of the dredge material will have
adverse ecological effects. '

The bicassay conducted for the island End River indicated that the
liguid phase and the suspended particulate phase samples from the dredge
material were not significantly different from the control samples. The solid
phase, however, in the first evaluation appeared to have a significantiy
different effect than the control sediments. '

16. The dredge material sample had a significant effect on the mortality of
mysid shrimp as compared to the control sample. It was believed that the

high mortality of the shrimp was due to the effects of fine particles clogg-
ing their gills. The control sample consisted of clear sand, in comparision
to the silty mud of the dredge sample, and therefore, did not have this ..

effect on the shrimp. -



17. The original solid phase bicassay results were inconclusive, because of.
differences between the test control sediments and the sediments found at
the proposed disposal site. The control samples consisting of clean sand
were quite different from the actual bottom sediménts at the disposal site.

"~ The solid phase biocassay was repeated using control samples from the’
'disposal site. This test indicated that there was not a significant differ-
ence in between Island End River sediments .and the control sediments:
The Island End River dredged material was therefore judged to be ecolog:c-

- ally acceptable for ocean disposal.

18. Ocean disposal would have a lower economic cost than land dis;ﬁo‘_’sél} o
Secondary impacts relating to transport would be minimal when comparéd to
any alternative mvolvmg ‘trucking dredged materrals for‘ substant:al drstan-
ces. .

19. Land disposal would limit the deveiopment potential of the land dispbsal -
site due to the poor structural properties of the dredged material. There- ‘
fore, ocean disposal is considered preferable.. Land disposal of dredged
material is feasible although less desirable than ocean disposal for a number
of economic and environmental reasons. In the case of the Island End R:ver', :
the following factors must be consuder‘ed : :

- = The upper layer of river bottom sediments consists of highly
organic mud. When this is placed on land to dry, anaerobic
decompaosition of or‘gamc material is likely to give off objection-
able odors.  Thus, it is undesirable to dispose of the

' material near populated areas.

- Dredge matemals would be characterlstlcally clayey and sulty and

woufd form poor quality landfill subject to substanttal consol:datlon

It would have poor bearing capac:ltles W|thout substantlal sml ;
improvement efforts.

- High concentrations of heavy metals such as lead, zinc and- :
- mercury in the upper layers, ‘as well as high concentrations of oil .
residues wouid result in poliution of ground and surface water.

-Massachusetts Department of Environmental Quality Engineering regula-~ -
tions require that dredge materials with physical and chemical properties ‘
compatable to those found in the istand End River be placed in sites con-
tained by dikes or bulkheads. Weir effiuent must also be controlled.  The

disposal site must be designated by the local Board of Health. Depending

- on the nature of the pollutants, DEQE may also place other cond:dtlons on
the disposal method.

20. Discussions with DEQE indicate that there are no communities in the
area of the project having sanitary landfills that meet the present criteria
for disposal of poliuted waste. No communities other than Chelsea are
likely to be willing to designate a disposal area for the wastes from this
project. Because Chelsea is urbanized, finding a suitable location for such
a site would be difficult.
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21. Disposal of dredgings adjacent to the island End River presents a
number of problems. Because of the proposed MDC park, the only possible
tand disposal site would be at the marina development site. .Figures 7-2
and 7-3 show the existing and proposed land uses at this location. Dis~
posal- of dredged materials here would raise the elevation of the marina
parking lot and work yard area, and would provide .poor soil foundation
conditions for roads, parking lots and buildings. Although capacity and

‘cast of constructing a land disposal area for dredged materials are depend-~

ent on existing subsurface characteristics of the site, no site specific soils
information is available. While present soil conditions in the proposed
disposal area are not known, the City of Chelsea feels that the eastern:
portion of the area designated for industrial and commercial development
presently provides good foundation conditions for construction. However,
the western part of the site in the area of the proposed marina parking lot
was apparently used at one time as a dump. Therefore, in this area,
subsurface conditions are likely to be poor and very little good borrow is
likely. to be available for construction of retaining dikes.

22. :_«E'""l'he_ land disposal area must be capabte of handling the spoils from the

" marina basin as well as from the channel dredging if ocean disposal is ruled

out. Volumes for the channel dredging range from 51,800 to 110,100 cubic-
yards while the marina basin and boat launching ramps would require dredg-
ing of approximately 64,900 cubic yards. For the tentatively selected Plan
B, the channel provides 64,100 cubic yards, virtually the same as for the
marina basin. ' :

23. 1If dredging of the marina basin were to take place one or two years
after the channel dredging a staged disposal method could be used. After

' ..the channel dredging spoils have sufficiently dewatered, they may be
excavated and the diked area used to dewater the marina basin dredged

materials. Double use of the diked area would reduce the size and cost of
construction of the area offsetting the double mobilization cost involved in
staged dredging. :

24.. Three alternative land disposal plans have been evaluated. These are
described below. It should be noted that the costs are for the shore work
only and do not include the costs of placing the dredged material into the

.diked basins.

25. Alternative 1 is illustrated in Figure 7-4. A triangular basin would be
constructed in the area north of the proposed Road "A" which is to be
constructed as part of the Chelsea Naval Hospital redevelopment. The top
of the dike would have to be built up to about elevation 38, providing a
capacity of 65,000 cubic yards in the basin. A total of 46,000 cubic yards

- of embankment fill would be required to construct the retaining dikes, of

this amount, only about 10,000 cubic yards would be available from local
borrow pits. ‘

26. Dredged material could be disposed of in two stages. After the chan-
nel material has dewatered sufficiently, it could be excavated and placed in
areas to the south and east of Road "A". The retention basin could then

be used again to dewater the material dredged from the marina basin. The

- following is a preliminary cost estimate of this disposal option.



Tab!e 7-1. :
PrOJected Land Drsposal Costs

“Locally Avallable Bor'r'ow 10,000- c.y. @ $1.00 = $10,000
Additional Fill 35,000 c.y. @ 4.00 = 140,000
“Effivent weir and flume _ _ -
Site Work. : ‘ : ' 15,000
- Subtotal ' - $165,000 - .
Rehandling of first stage dredgmgs S - P
65,000 yds @ $1.00 = 65,000 -
Capping layer over second stage
8,000 yds @ $4.00 s = 32!000
Total _ _ _ $262 000

27. Alternative 2, shown in Fsgure 7-5, provides for the disposal of the

total amount of dredged material from the Plan B c¢hannel and the marina ..
basin in an area north of Road "A". This would require bulkheading a Jdow

marshy area to the north of the marina site, as well as the construction of.

retaining dikes as in Alternative 1. The tops of the dikes would have to
be brought up to elevation 43. : ' C

28. For the purposes of this prellmlnar‘y evaluation it has been assumed
-that subsurface conditions are such that such Iarge dikes and bulkheads
could feasibly be constructed in this area. It is possible that subsurface.
conditions could limit the size and location of the retaining dikes proposed
in Alternatives 1 and 2. Should the land disposal option be considered in

detail in the future, these factors would have to be mvestlgated in more
detail.

29. The following is a cost estimate for Alternative 2:

Table 7~-2
Projected Land Dispoal Costs

Alternate 2
Available borrow 10,000 c.y. @ $1.00 = $10,000
Other fill 60,200 c.y. @ $4. 00 = 240,000
Bulkheads 560 L.F. ' = 140,000
Effluent Weir & Flume and Site Work = 15,000
Capping Layer 12,000 c.y. @ $4.00 = 48,000
" Total ‘ $453,000

30. Alternative 3 is illustrated in Figure 7-6. This alternative would re~-

quire the relocation of proposed Roads "A" and "B" as shown. The exist- .
ing road would have to be temporarily deadended near Building 2.  After -

the dredged material has consolidated, Roads "A" and "B" could be con-

structed as planned although their construction costs would be consaderab!y.‘,:--

higher since preconsolidation may be required.

31. Alternative 3 spreads the dredged materials over a much larger area,
consequently the necessary retaining dikes are much lower. = Because ‘the .

borrow area is extended into the hillside where gravel like materia! is mor‘e : R
likely to be found, it appears that retaining dikes could be constructed ‘
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from available borrow. The tops of the dikes would be at about elevation
29. Costs of Alternative 3, not including additional road construction
costs, are as follows:

Table 7-3
Pro;ected Land Disposal Costs
Alternative 3

Locally Awvailable borrow 36,000 c.y. @ '

$1.00 = $36,000
Effluent We;r‘ and Flume & Site Wor‘k = 15,000 -

Capping Layer 27,000 c.y. @ $1.00 . = 27,000

Total $78,000

32. These alternatives would reqﬁir‘e placing dredgings (poor structural

fill) over an area where marina parking and service buildings are proposed.

Although the existing subsurface conditions are not defined a layer of loose
organic fill would certainly add to subsequent development costs. Alterna-
tive 1, in particular, would greatly increase the cost of developing the
proposed industrial site adjacent to the marina and would make development .
of the marina site difficult. The marina parking lot area would be left at

an elevation of more than 40 feet above low water and the area of the
proposed boat taunching ramp would be more than 20 feet above MLW. :
Development of the industrial site is somewhat more feasible with Alternative
2, although somé regrading would be needed and building foundation costs
would be increased.

33, Alter'natlve 3 prov:des for disposal of all the dredge spoils at a cost
competitive with ocean dumping and leaves most of the area at an eievatlon
of only about 5 feet above existing.

34. However, this alternative would have a major impact on the proposed
Naval Hospital roadway circulation plan. Road "AY would have to be re-
located and regraded on the hill at steep grade (about 10%). Presumably,

the roadway system could be constructed as planned after the dredged material

has been consolidated.

35. In summary, disposal of dredged materials at the porposed containment
facility in South Boston is economically and environmentally feasible if
permission can be obtained from Massport and if the respective schedules of
the two projects can be coordinated. Although both are feasible, ocean
dumping appears preferable to land dispoal from the point of view of costs
and compatiblity with City of Chelsea development plans for the Naval
Hospital site. If the option of land disposal for dredged materials is select-
ed, the City of Chelsea must undertake a more detailed analysis of land
d;sposal in conjunction with the development of plans for the marina and
industrial site. .
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